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NMPBO08 Propagation Model (as published in NF S 31-
133:2011)

Public functions defined in the PropagationNMPBO0S8 | ibrary

Create and delete a calculation context

« NMPBO08 CreatePath

« NMPBO08 DeletePath

« NMPBO08 CreatePathEx

» NMPBO08 SetOption

» NMPBO08 GetNbFrequencies
« NMPBO08 GetFreqguencies

Define the propagation path

» NMPBO08 ClearPath

«  NMPBO08 ExtendPath

« NMPBO08 ExtendPathExt

« NMPBO08 SetSourceHeight
» NMPBO08 SetReceiverHeight

Calculate propagation attenuation

«  NMPBO08 DoCalculation
+ NMPBO08 GetAttH
« NMPBO08 GetAttF

Calculate long term averaged noise levels

«  NMPBO08_GetFavorableConditionProbability
« NMPBO08_CalculateLegL T

«  NMPB08 SumlLevels

e NMPBO08 Leq LT




Namespace Index

Namespace List
Here is a list of all namespaces with brief desios:

CalculPropagatioNNMPB ........ooiiiiiiiii it e e s r e e e e e e s e e st ar e e ea e e e e s e aeaees 3
DIffraCtioNNIMPB  .....cuiiiiiiiiieeeiii e i sttt e e e et e s e e s tee e araeaeeesesaass s tebaaeeeeeeaeesessaanssaneneneaaesesenannnsns 5
Elementar YPatNNIVIPB ......uuiiiiiiii ittt ettt s s s e s e e e e e e e e e e e e eeeeaeaaessaeaebenrennnnnn e s 7
EMbankmentNIMPB ......ccoiiiiiiiiiie et e e e e e e e e e s e s et e e e e ee e e e e e e e et e raaaeeaeeennnrnrnaees 8
GroundEFFECINIMIPB ....ccoeiiiiiteiete et e e e e e e e e e e s e e st e e e e eeaeeeessa s nenneennaaeeeeseansnsnnnnees 8

Class Index

Class List

Here are the classes, structs, unions and interfaitke brief descriptions:
CalculPropagationNM PB::Attenuation (Class used to sound attenuation calculations along a given path,

With @ SPECITIed FrEQUENCY ) wevvvriiiiiiiii ittt e e e s e e e e e et ae e e aeeeeaeeeeneessrnnes 8
DiffractionNM PB:: Diffraction (Class used to calculate diffraction attenuation) ........................ 14
EmbankmentNM PB::Embankment (Class used to calculate the embankment attenuation) ..... 26
ExtensionNM PB (Extension for path €ementS) ... 32
GroundEffectNM PB::GroundEffect (Class used to calculate ground effects) ........ccooeevvvvvnnnnn. 34
GroundEffectNM PB::M eanPlane (Class used to calculatethe mean plane) ...........cccccevvvvvvviiinns 41
Position2D (2D point coordinatesin the vertical plane containing Sour ce and Receptor ) .......... 47
P0sition3D (3D POINt COOMTINALES ) ..vvvvvururiiiisiieieeeeeeeieeee e eeeee e iereasees e e s e eeaaeaaeseeeeeseesessd 48
ProfilePointNM PB (Profile point SEFUCLUIE ) ...coioi e eee e e e e eeee e 49
PropagationPath (Structurefor the propagation path ) ..., 51

File Index

File List
Here is a list of all files with brief descriptians

CalculPropagation.cpp (General Calculationsfor noise propagation with the NM PB 2008 method )
................................................................................................................................................ 57

CalculPropagation.h (General Calculationsfor noise propagation with the NM PB 2008 method ) 57
pathdefNM PB.h (Definition of main enumerations and structures used in the call of thelibrary functions)

................................................................................................................................................ 78
PathStructures.cpp (Used functionsin thelibrary ) ..o 80
PathStructures.h (Definition of main constantsand structuresused in thelibrary ) ........c.......... 82



PropagationNM PB08.cpp (Definition of thelibrary functionsthat can be called by external software)

................................................................................................................................................ 84
PropagationNIM PBOB.N ......coiiiiiiiiiiiiiiit ettt ettt e e e e e e e e e e e e e e e e e s e s e aeeaaaaaaaas 71
Linux/PropagationNM PBOS8.N ....ccoiiiiiiiie ittt ettt et ee e 59
MingW/PropagatioNNM PBO8.N  .....ccevvviiiiiiiiiis i eee e e e e e e e e aaeaae 65
SousCalculg/Diffraction.cpp (Calculation of diffraction attenuations) ...........ccccccvivieieiee e, 91
SousCalculg/Diffraction.h (Calculation of diffraction attenuations) .......ccccccceevviiiiciiiiiiiiiieeeeeenn, 92
SousCalculgElementaryPath.cpp (Elementary path determination (3D -> 2D, convex hull) ) ... 92
SousCalculgElementaryPath.h (Elementary path determination (3D -> 2D, convex hull)) ....... 93
SousCalculEmbankment.cpp (Calculation embankment attenuation ) ............ccccccviiiiiieieeneennn. 94
SousCalculEmbankment.h (Calculation embankment attenuation ) ........ccccccceeviviiiviiiiiieenennnn. 94
SousCalculs/GroundEffect.cpp (Calculation of ground effect attenuations) ............cccoeevvvvvvvviinns 95
SousCalculg/GroundEffect.h (Calculation of ground effect attenuations) ..........cccceevvvvvvvviiviinnnnnn. 95

Namespace Documentation

CalculPropagationNMPB Namespace Reference

Classes
» classAttenuation

Class used to sound attenuation calculations along a given path, with a specified
frequency. Functions
* doubleSumLevelqint n, double const *levels)
Calculates sound levels sum.
» doubleSoundLevelForPatfdouble soundLevel_h, double soundLevel_f, dofdneurableProbability)
Calculates long-term sound level for the givengbend levels (homogeneous and favorable) for a. path

* doubleGetFavorableConditionProbabilifiosition3Dconst *sourcePogosition3Dconst *receiverPos, int
nbAngles, double const *fcpAngles, double angleNprt
Calculates the favorable conditions probability foe (SR) direction.

» void CalculateLeqLT(int nbFreq, double const *Lw, double const *atttéuble const *attF, double fcp, double
*LegH, double *LeqgF, double *LeqLT)
Calculates the Long-term sound level Leq due tosmece at point R, in each given frequency band.

Function Documentation

void CalculPropagationNMPB::CalculateLeqLT (int  nbFreq, double const * Lw, double const * attH,
double const * attF, double fcp, double * LeqH, double * LeqF, double * LeqLT)

Calculates the Long-term sound level Leq due tosmece at point R, in each given frequency band.



Parameters:

nbFreq The frequencies number (user data)

Lw The sound power levels of the source, in eaduiacy band (user data)

attH Attenuations due to the propagation between soand receiver in
homogeneous conditions, in each frequency band (zda)

attF Attenuations due to the propagation between goaind receiver in
downward-refraction conditions, in each frequenagd (user data)

fcp Probability of occurrence of downward-refractmonditions over a long-term
period in a given direction, p in [0, 1] (user data

LegH Sound levels due to source Si at point R in hanegus conditions, in each
frequency band (calculated in this function)

LegF Sound levels due to source Si at point R in doanawefraction conditions, in
each frequency band (calculated in this function)

LegLT Long-term sound levels due to source Si at geinh each given frequency
band (calculated in this function)

Definition at line 170 of file CalculPropagationgp

double CalculPropagationNMPB::GetFavorableCondition Probability ( Position3D_ const
*sourcePos, Position3D_const * receiverPos, intnbAngles, double const * fcpAngles,
double angleNorth)

Calculates the favorable conditions probabilitytfoe (SR) direction.

Parameters:
sourcePos The source position 3D
receiverPos The receiver position 3D
nbAngles The number of angle probabilities (should be 18)
fcpAngles The favorable conditions probabilities for thekes 20, 40, 60, ..., 360
angleNorth The north direction (Ox,0ON)
Returns:
the favorable conditions probability for the (SRedtion
Exceptions:
| ERRANgle \ |

Definition at line 103 of file CalculPropagationpcp

double CalculPropagationNMPB::SoundLevelForPath (do uble soundLevel_h, double soundLevel_f,
double favourableProbability)

Calculates long-term sound level for the givengbend levels (homogeneous and favorable) for a path
p.18 - § 5.2.3 Formula (7)

Parameters:
soundLevel_h The sound level in homogeneous conditions
soundLevel f The sound level in downward-refraction conditions
favourableProbabi| The average occurrence of downward-refraction ¢mrdi in the direction of
lity the path
Returns:

The calculated sound level



Exceptions:
' ERRProbability |
Definition at line 75 of file CalculPropagation.cpp

double CalculPropagationNMPB::SumLevels (int  n, double const * levels)

Calculates sound levels sum.
Used for § 5.2.4 Formula (8) and § 5.2.5 Formuja (9

Parameters:
n the sound levels number
levels The sound levels to sum
Returns:
the sum

Definition at line 47 of file CalculPropagation.cpp

DiffractionNMPB Namespace Reference

Classes

classDiffraction

Class used to calculate diffraction attenuation. Functions

doubleCurveRayl engti{double distMN, double curvatureRadius)

Calculates the circular ray length for MN.

doublePathDifferencgPosition2Dconst *source2DRosition2Dconst *receiver2D, vectorRrofilePointNMPB
* > screenltems, bool favourableConditions)

Calculation of the path difference for the scretemeents.

doublePathDifferencgPosition2Dconst *source2DRosition2Dconst *receiver2DProfilePointNMPB
*reflectionltem)

Calculation of the path difference for a reflectielement.
doubleSidePathDifferencéPosition3Dconst *source3DRosition3Dconst *receiver3D, vector<
ProfilePointNMPB* > screenltems, double &totalDiffDist)

Calculation of the path difference for the siddrdiftions.

Function Documentation

double DiffractionNMPB::CurveRayLength (double  distMN, double curvatureRadius)

Calculates the circular ray length for MN.

Parameters:
| distMN | The MN distance |




' curvatureRadius | The radius of curvature

Returns:
the circular ray length
Definition at line 27 of file Diffraction.cpp.

double DiffractionNMPB::PathDifference (  Position2D _const * source2D, Position2D_const
*receiver2D, vector< ProfilePointNMPB _* >screenltems, bool favourableConditions)

Calculation of the path difference for the screlements.
p.47-49 - § 9.4.3

Parameters:
source2D : source coordinates
receiver2D : receiver coordinates
screenltems : vector containing the terrain elements (tered@ments with diffracted

indicated on the path, ie convex hull)
favourableConditi | : true if calculation must be in favorable conditsp false for homogeneous
ons conditions

Returns:
the path difference
Definition at line 53 of file Diffraction.cpp.

double DiffractionNMPB::PathDifference (  Position2D_const * source2D, Position2D _const
*receiver2D, ProfilePointNMPB _ *reflectionltem)

Calculation of the path difference for a reflectelament.
p.53 - § 9.5.2 formula (44)

Parameters:
source2D : source coordinates
receiver2D : receiver coordinates
reflectionltem The reflection item
Returns:

the path difference
Definition at line 206 of file Diffraction.cpp.

double DiffractionNMPB::SidePathDifference (  Position3D_const * source3D, Position3D _const
*receiver3D, vector< ProfilePointNMPB _* >screenltems, double & totalDiffDist)

Calculation of the path difference for the siddrdiftions.
p.35-36 - § 8.2.3 and p.47-49 - § 9.4.3 and p$94.5

Parameters:

source3D : source coordinates

receiver3D : receiver coordinates

screenltems : vector containing the terrain elements

totalDiffDist : distance between the first and the last diffaaic(calculated in this function)
Returns:

the path difference



Definition at line 239 of file Diffraction.cpp.

ElementaryPathNMPB Namespace Reference

Functions
» void ConvexHull(vector<ProfilePointNMPB* > &pathltems, int n1, int n2, int level)
Finds the convex hull of the screenltems vector.

» void SetElementaryPatfiPropagationPattpath)
Sets the elementary path for the given path (cateslconvex hull and plane positions)

Function Documentation

void ElementaryPathNMPB::ConvexHull (vector< ProfilePointNMPB _ * > &pathltems, intnl, intn2,
intlevel)

Finds the convex hull of the screenltems vector.
p.47-49 - § 9.4.3

Parameters:
pathltems The points to find the convex hull
nl The first element place in the vector
n2 The last element place in the vector
level The convex hull level

Definition at line 26 of file ElementaryPath.cpp.

void ElementaryPathNMPB::SetElementaryPath (  PropagationPath _*path)

Sets the elementary path for the given path (caleslconvex hull and plane positions)

Parameters:
' path | The Propagation path

Exceptions:
ERRNoPoint
ERROnNePoint
Definition at line 106 of file ElementaryPath.cpp.




EmbankmentNMPB Namespace Reference

Classes

» classEmbankment
Class used to calculate the embankment attenuation.

GroundEffectNMPB Namespace Reference

Classes

» classMeanPlane
» Class used to calculate the mean plariassGroundEffect

Class used to calculate ground effects. Enumerations

* enumGroundCalculationTypé Asol = 1,DeltaSol_SO= 2,DeltaSol_ OR= 3}
Ground Calculation Type used to know when usingatlspr _correctedGpath in the ground attenuation
calculation.

Enumeration Type Documentation

enum GroundEffectNMPB::GroundCalculationType

Ground Calculation Type used to know when using atGpr _correctedGpath in the ground attenuation
calculation.
Enumerator:

Asol
DeltaSol_SO
DeltaSol_OR

Definition at line 24 of file GroundEffect.h.

Class Documentation

CalculPropagationNMPB::Attenuation Class Reference

Class used to sound attenuation calculations aagigen path, with a specified frequency.
#i ncl ude <Cal cul Propagati on. h>

Public Member Functions

» Attenuation(PropagationPattpath, double frequency)
Initialization of Attenuationclass with the path and the frequency.

» Attenuation(PropagationPattpath, double frequency, double favourableProlitsipil
Initialization of Attenuationclass with the path, the frequency and the favierabobability.

» doubleDivergenceAttenuationCalculatiqdouble dist)




Attenuationcalculation following geometric divergence.
» doubleAtmosphericAbsorptionCalculatiof@ouble dist, double freq)
Atmospheric absorption.
* void BoundaryAttenuationCalculatiafint nbSideDiffractions)
Calculates border attenuation, in homogeneous ardrable conditions.
» void AttenuationCalculatior)
Calculates total attenuation along the propagatjath, in homogeneous and favorable conditions.
» void FillFrequencyMapmap< int, double > newMap)
Fills the _attenuationCoeffByFrequencyMap map wihues of another map.
» doublegetHomogeneousAttenuatigh
Gets attenuation along the path in homogeneousitiond, for the given frequency.
» doublegetFavorableAttenuatiof)
Gets attenuation along the path in favorable cdodi, for the given frequency.
» doublegetDivergenceAttenuatiof)
Gets divergence attenuation.
» doublegetAtmosphericAbsorptiof)
Gets atmospheric absorption.
» doublegetGroundAttenuation_{)
Gets ground attenuation in homogeneous conditions.
» doublegetGroundAttenuation (f)
Gets ground attenuation in favorable conditions.
» doublegetDiffractionAttenuation_If)
Gets diffraction attenuation in homogeneous coadgi
» doublegetDiffractionAttenuation_f)
Gets diffraction attenuation in favorable condition
» doublegetEmbankmentAttenuatiai
Gets embankment attenuation.
» doublegetBoundaryAttenuation ()
Gets border attenuation in homogeneous conditions.
» doublegetBoundaryAttenuation (J
Gets border attenuation in favorable conditions.

Detailed Description
Class used to sound attenuation calculations aagigen path, with a specified frequency.
Definition at line 102 of file CalculPropagation.h.

Constructor & Destructor Documentation

CalculPropagationNMPB:: Attenuation::Attenuation ( PropagationPath _ *path, double frequency)

Initialization of Attenuationclass with the path and the frequency.



Parameters:

path The path where the attenuation will be calculated
frequency The frequency to calculation sound attenuation

Definition at line 194 of file CalculPropagationpcp

CalculPropagationNMPB:: Attenuation::Attenuation ( PropagationPath _*path, double frequency,
double favourableProbability)

Initialization of Attenuationclass with the path, the frequency and the faveratobability.

Parameters:
path The path where the attenuation will be calculated
frequency The frequency to calculation sound attenuation
favourableProbabi| The favorable probability
lity

Definition at line 216 of file CalculPropagationgp

Member Function Documentation

double CalculPropagationNMPB:: Attenuation::Atmosphe ricAbsorptionCalculation (double  dist,
double freq)

Atmospheric absorption.
Method to calculate atmospheric absorption atteon& 9.2, formula (21), p. 37

Parameters:
dist : direct distance between source and receptor
freq : third octave bands center frequency
Returns:

the calculated absorption attenuation.
Method to calculate atmospheric absorption atteon& 9.2, formula (21), p. 37

Parameters:
dist : direct distance between source and receptor
freq : octave bands center frequency

Returns:

the calculated absorption attenuation.
Definition at line 325 of file CalculPropagationfcp

void CalculPropagationNMPB:: Attenuation:: Attenuatio nCalculation ()

Calculates total attenuation along the propagaiith, in homogeneous and favorable conditions.
Method to calculate total attenuation along theppgation path, in homogeneous and favorable
conditions § 5.2.1, formula (4), p.17 and § 5.®2nula (6), p.17

Exceptions:
| ERRSideDiff \ |

10



Definition at line 540 of file CalculPropagationgp

void CalculPropagationNMPB:: Attenuation::BoundaryAt tenuationCalculation
(intnbSideDiffractions)

Calculates border attenuation, in homogeneousaratdble conditions.

Method to calculate border attenuation, in homogaseand favorable conditions § 5.2.1 and 5.2.2,
p.17-18

Parameters:

' nbSideDiffractions| The number of side diffractions in the path

Exceptions:

ERRNoPoint,ERR
OnePoint,ERRALt
CoeffFrequency

Definition at line 404 of file CalculPropagationgp

double CalculPropagationNMPB:: Attenuation::Divergen ceAttenuationCalculation (double  dist)

Attenuationcalculation following geometric divergence.
Method for attenuation calculation following geonetlivergence § 9.1, formula (20), p. 37

Parameters:

 dist | : Direct distance between source and receiver. |

Returns:
the calculated attenuation.
Definition at line 240 of file CalculPropagationfcp

void CalculPropagationNMPB:: Attenuation::FillFreque ncyMap (map< int, double > newMap)

Fills the _attenuationCoeffByFrequencyMap map wilues of another map.

Parameters:
' newMap | The map to get values |
Definition at line 272 of file CalculPropagationgp

double CalculPropagationNMPB:: Attenuation::getAtmos phericAbsorption () [inli ne]

Gets atmospheric absorption.

Returns:
atmospheric absorption
Definition at line 217 of file CalculPropagation.h.

double CalculPropagationNMPB:: Attenuation::getBound aryAttenuation_f () [inli ne]

11



Gets border attenuation in favorable conditions.

Returns:
border attenuation in favorable conditions
Definition at line 287 of file CalculPropagation.h.

double CalculPropagationNMPB:: Attenuation::getBound

Gets border attenuation in homogeneous conditions.

Returns:
border attenuation in homogeneous conditions
Definition at line 277 of file CalculPropagation.h.

double CalculPropagationNMPB:: Attenuation::getDiffr

Gets diffraction attenuation in favorable conditson

Returns:
diffraction attenuation in favorable conditions
Definition at line 257 of file CalculPropagation.h.

double CalculPropagationNMPB:: Attenuation::getDiffr

Gets diffraction attenuation in homogeneous cooadgi

Returns:
diffraction attenuation in homogeneous conditions
Definition at line 247 of file CalculPropagation.h.

double CalculPropagationNMPB:: Attenuation::getDiver

Gets divergence attenuation.

Returns:
divergence attenuation
Definition at line 207 of file CalculPropagation.h.

double CalculPropagationNMPB::Attenuation::getEmban

Gets embankment attenuation.

aryAttenuation_h () [inline]

actionAttenuation_f() [inline]

actionAttenuation_h () [inline]

genceAttenuation () [inline]

kmentAttenuation () [inline]

12



Returns:
embankment attenuation
Definition at line 267 of file CalculPropagation.h.

double CalculPropagationNMPB::Attenuation::getFavor ableAttenuation () [inli ne]

Gets attenuation along the path in favorable camdit for the given frequency.

Returns:
attenuation along the path in favorable conditidosthe given frequency
Definition at line 197 of file CalculPropagation.h.

double CalculPropagationNMPB:: Attenuation::getGroun dAttenuation f() [inline]

Gets ground attenuation in favorable conditions.

Returns:
ground attenuation in favorable conditions
Definition at line 237 of file CalculPropagation.h.

double CalculPropagationNMPB:: Attenuation::getGroun dAttenuation_h () [inline]

Gets ground attenuation in homogeneous conditions.

Returns:
ground attenuation in homogeneous conditions
Definition at line 227 of file CalculPropagation.h.

double CalculPropagationNMPB:: Attenuation::getHomog eneousAttenuation () [i nline]

Gets attenuation along the path in homogeneoustemms] for the given frequency.

Returns:
attenuation along the path in homogeneous conditifom the given frequency
Definition at line 187 of file CalculPropagation.h.

The documentation for this class was generated from the following files:

e CalculPropagation.h
e CalculPropagation.cpp
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DiffractionNMPB::Diffraction Class Reference

Class used to calculate diffraction attenuation.
#i nclude <Di ffraction. h>

Public Member Functions

« Diffraction ()
Initialization of theDiffraction Class.

» Diffraction (vector<ProfilePointNMPB* > terrainitems, double freq, int freqPos, bod@hEmbankment)
Initialization of theDiffraction Class.

» Diffraction (vector<ProfilePointNMPB* > terrainltems, double freq, int freqPos, intSibeDiffractions)
Initialization of theDiffraction Class in side diffraction case.

» void ReflectionAttenuatiorfvector<ProfilePointNMPB* > &terrainltems, int freqPos)
Calculates the reflection attenuation.

» void CalculAttenuationDiffractior{bool withCh=true)
Calculates attenuation due to diffraction.

» doubleCalculDiffractionPurgPosition2Dconst *source2DRosition2Dconst *receiver2D, vector<
ProfilePointNMPB* > terrainltems, bool favourableConditions, btathlPath, bool withCh)

Calculation of the pure diffraction.

» doubleCalculDiffractionPurgPosition2Dconst *source2DRosition2Dconst *receiver2DRrofilePointNMPB
*reflectionltem)
Calculation of the retro diffraction in reflecticrase.
» doubleGet pathDifferenceSR_()
Gets path difference for the SR path, in homogeneonditions (used to know if diffraction must bkglated)
* doubleGet_pathDifferenceSR (j
Gets path difference for the SR path, in favoraleditions (used to know if diffraction must becodted)
» doubleGet_diffractionAttenuation_K)
Gets diffraction attenuation (Adif), in homogenecaoaditions.
» doubleGet_diffractionAttenuation_()
Gets diffraction attenuation (Adif), in favorablerditions.
» doubleGet_DeltaDifSR_K)
Gets attenuation due to pure diffraction, in hontogus conditions.
* doubleGet_DeltaDifSR_{)
Gets attenuation due to pure diffraction, in favgdeconditions.
* doubleGet_DeltaSolSO_()
Gets attenuation from the ground effect source,siggghted by the diffraction source side, in hoerapus
conditions.
* doubleGet DeltaSolSO §)
Gets attenuation from the ground effect source,swdeighted by the diffraction source side, in falde
conditions.
» doubleGet_DeltaSolOR_If)
Gets attenuation from the ground effect receivee sweighted by the diffraction receiver side, amogeneous
conditions.
» doubleGet_DeltaSolOR §)
Gets attenuation from the ground effect receivde siveighted by the diffraction receiver side, andrable
conditions.

» doubleGet_DeltaTalusSO_§

14



Gets attenuation due to embankment in homogenemdtions.
* doubleGet DeltaTalusSO (j)

Gets attenuation due to embankment in favorablelitons.
» doubleGet_AttsolSO_K)

Gets attenuation due to the ground effect for tBgp&th in homogeneous conditions.
* doubleGet_AttsolSO_{)

Gets attenuation due to the ground effect for tBgp&th in favorable conditions.

» doubleGet_absorptionAttenuatiof)
Gets attenuation due reflection absorption.

Protected Member Functions

» doubleSoundAbsorptiorfProfilePointNMPB*pointNMBP, int posRef, int freqPos)
Calculates the sound absorption due to reflection.

» void MeanPlanesDataCalculatigbool withEmbankment)
Calculates data of the 2 mean planes (SO) and (@) embankment.

» doubleCalculDeltaSol(double aSol, double deltaDifl, double deltaDif2)
Calculation of the ground attenuation with diffrenst, source side or receiver side.

* void ClearDatd)
Clear data.

Protected Attributes
* ProfilePointNMPB* _source
Source.

»  ProfilePointNMPB* _receiver
Receiver.

* vector<ProfilePointNMPB* > _terrainltems
Terrain items.
* double_freg
Median frequency fm.
e ProfilePointNMPB* _firstScreen
the first used screen after source
e ProfilePointNMPB* _lastScreen
the last used screen before receiver

* MeanPlane meanPlaneSO
the mean plane between source and first screen
* MeanPlane meanPlaneOR
the mean plane between last screen and receiver
» double_wavelength
wavelength (lambda)
* double_totalDiffDist
total distance between diffraction closest to therse and diffraction closest to the receptor (e)
» double_h0
higher diffraction edge for the 2 mean planes (sewide and receiver side)
* double_pathDifferenceSR_h
path differences for the SR path (in homogeneonditions)
» double_pathDifferenceSR_f
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path differences for the SR path (in favorable dtbork)
» double_Adif h

diffraction attenuation (Adif), in homogeneous dtinds
» double_Adif_f

diffraction attenuation (Adif), in favorable conidihs
* double_DeltaDifSR_h

attenuation due to pure diffraction between soBaat receiver R, in homogeneous conditions
» double_DeltaDifSR_f

attenuation due to pure diffraction between soBc receiver R, in favorable conditions
e double_DeltaSolSO_h

attenuation due to source ground effect, in homegas conditions
* double_DeltaSolSO_f

attenuation due to source ground effect, in favigalmnditions
» double_AttTalusSO

attenuation due to embankment in source side
» Position2D_embankmentSourcelmage

the embankment source image position
» double_DeltaTalusSO_h

attenuation due to embankment in source side, indgeneous conditions
e double_DeltaTalusSO _f

attenuation due to embankment in source side Maréble conditions
» double_DeltaSolOR _h

attenuation due to receiver ground effect, in hoemagpus conditions
* double_DeltaSolOR_f

attenuation due to receiver ground effect, in fade conditions
* double_aSolSO_h

Attenuation due to the ground effect for the SO rahomogeneous conditions.
* double_aSolSO _f

Attenuation due to the ground effect for the SO jrafavorable conditions.
* double_absorptionAttenuation

absorption attenuation due to vertical screens

Detailed Description
Class used to calculate diffraction attenuation.

Class used to calculate diffraction attenuatiorhwitermediates values and functions ; Containsirggto
attenuation ; uses PathDifference p. 44-51 -8 9.4

Definition at line 31 of file Diffraction.h.

Constructor & Destructor Documentation

DiffractionNMPB::Diffraction::Diffraction () [inline]

Initialization of theDiffraction Class.
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Definition at line 38 of file Diffraction.h.

DiffractionNMPB::Diffraction::Diffraction (vector< ProfilePointNMPB__ * >terrainltems, double freq,
intfreqPos, bool withEmbankment)

Initialization of theDiffraction Class.

Parameters:
terrainltems The terrain items
freq Center frequency
freqPos The frequency position in the spectrum array
withEmbankment | True if embankment must be checked

Initialization of theDiffraction Class with source, receiver, screens and frequéarytaining mean
planes calculation, SR path difference calculatiod reflection attenuation)

Exceptions:
| ERRFrequency | |
section 9.4 p.44-50
Parameters:
terrainltems The terrain items
freq Center frequency
freqPos The frequency position in the spectrum array
withEmbankment | True if embankment must be checked

Initialization of theDiffraction Class with source, receiver, screens and frequéarytaining mean
planes calculation, SR path difference calculatiod reflection attenuation)

Exceptions:
| ERRFrequency | |
Definition at line 369 of file Diffraction.cpp.

DiffractionNMPB::Diffraction::Diffraction (vector< ProfilePointNMPB__ * >terrainltems, double freq,
intfreqPos, intnbSideDiffractions)

Initialization of theDiffraction Class in side diffraction case.

Parameters:
terrainltems the terrain items
freq center frequency
freqPos The frequency position in the spectrum array
nbSideDiffractions| the side diffractions number

Initialization of the Diffraction Class in side diffraction case with source, reeeiwscreens and
frequency (containing SR path difference calculgtioeflection attenuation and _DeltaDifSR_h
calculation)

Exceptions:
| ERRFrequency | section 9.4.5 p.51 |
Parameters:
 terrainltems | the terrain items |
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freq center frequency

freqPos The frequency position in the spectrum array
nbSideDiffractions| the side diffractions number

Initialization of the Diffraction Class in side diffraction case with source, reegisscreens and
frequency (containing SR path difference calculgticeflection attenuation and _DeltaDifSR_h
calculation)

Exceptions:
| ERRFrequency |
Definition at line 425 of file Diffraction.cpp.

Member Function Documentation

void DiffractionNMPB::Diffraction::Calcul Attenuatio nDiffraction (bool withCh =t r ue)

Calculates attenuation due to diffraction.

Calculates attenuation due to diffraction, withigrd effects and embankment p.49 - § 9.4.4 formula
(37)

Parameters:

withCh if true, enables the calculation Ch, the cormecterm for low height obstacle
if false, Ch is taken equal to 1

Calculates attenuation due to diffraction, withigrd effects and embankment p.49 - § 9.4.4 formula
(37)

Definition at line 796 of file Diffraction.cpp.

2}

double DiffractionNMPB::Diffraction::CalculDeltaSol (double aSol, double deltaDif1,
double deltaDif2) [ pr ot ect ed]

Calculation of the ground attenuation with diffiact source side or receiver side.

Parameters:
asol : ground attenuation (source side or receives)sid
deltaDifl . diffraction attenuation during the image pa®R or SR")
deltaDif2 . diffraction attenuation during the real patiR§S
Returns:

Definition at line 769 of file Diffraction.cpp.

double DiffractionNMPB::Diffraction::CalculDiffract ionPure ( Position2D _const * source2D,
Position2D _ const * receiver2D, ProfilePointNMPB _ *reflectionltem)

Calculation of the retro diffraction in reflecti@ase.
p.53 - § 9.5.2 Formula (45)

Parameters:
| source2D | The source coordinates |
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receiver2D

The receiver coordinates

reflectionltem

The vertical reflection screen

Returns:

the calculated retro diffraction
Definition at line 738 of file Diffraction.cpp.

double DiffractionNMPB::Diffraction::CalculDiffract ionPure ( Position2D_ const * source2D,
Position2D _const * receiver2D, vector< ProfilePointNMPB _ * >screenltems,
bool favourableConditions, bool totalPath, bool withCh)

Calculation of the pure diffraction.
p.46 - § 9.4.2 Formula (31)

Parameters:
source2D The source coordinates
receiver2D The receiver coordinates

screenltems

The screen items

favourableConditi

: true if conditions are favorable (false if hompgeus)

ons

totalPath : true if the calculation is on the total path

withCh : true if Ch must be calculated (false if Ch = 1)
Returns:

the calculated pure diffraction
Definition at line 666 of file Diffraction.cpp.

void DiffractionNMPB::Diffraction::ClearData () [inline, protected]

Clear data.

Definition at line 451 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_absorption Attenuation () [i nli ne]

Gets attenuation due reflection absorption.

Returns:

attenuation due to reflection absorption
Definition at line 288 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_AttsolSO_f () [inline]

Gets attenuation due to the ground effect for tBgp&th in favorable conditions.

Returns:

attenuation due to the ground effect for the S@ pafavorable conditions
Definition at line 278 of file Diffraction.h.
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double DiffractionNMPB::Diffraction::Get_AttsolSO _h (O [inline]

Gets attenuation due to the ground effect for tBgp&th in homogeneous conditions.

Returns:
attenuation due to the ground effect for the S® pahomogeneous conditions
Definition at line 268 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_DeltaDifSR ~ _f() [i nli ne]

Gets attenuation due to pure diffraction, in falbeaconditions.

Returns:
attenuation due to pure diffraction, in favorabdaditions
Definition at line 198 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_DeltaDifSR ~ _h () [i nli ne]

Gets attenuation due to pure diffraction, in honmegeis conditions.

Returns:
attenuation due to pure diffraction, in homogenemrditions
Definition at line 188 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_DeltaSolOR () [i nli ne]

Gets attenuation from the ground effect receivde,siveighted by the diffraction receiver side, avdrable
conditions.

Returns:

attenuation from the ground effect receiver sideighted by the diffraction receiver side, in faviea
conditions

Definition at line 238 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_DeltaSolOR ~ _h () [inli ne]

Gets attenuation from the ground effect receivée siveighted by the diffraction receiver side, omogeneous
conditions.

Returns:

attenuation from the ground effect receiver sideighted by the diffraction receiver side, in homuggsus
conditions

Definition at line 228 of file Diffraction.h.
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double DiffractionNMPB::Diffraction::Get_DeltaSolSO  _f() [i nl i ne]

Gets attenuation from the ground effect source, siggighted by the diffraction source side, in falde
conditions.

Returns:

attenuation from the ground effect source sideghteid by the diffraction source side, in favorable
conditions

Definition at line 218 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_DeltaSolSO _h(Q [inline]

Gets attenuation from the ground effect source, siggghted by the diffraction source side, in hoergpus
conditions.

Returns:

attenuation from the ground effect source sideghteid by the diffraction source side, in homogeseou
conditions

Definition at line 208 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_DeltaTalus SO _f( [inline]

Gets attenuation due to embankment in favorabléitions.

Returns:
attenuation due to embankment for the SO pathvioréble conditions
Definition at line 258 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_DeltaTalus SO _h() [inline]

Gets attenuation due to embankment in homogenemditions.

Returns:
attenuation due to embankment for the SO path indgeneous conditions
Definition at line 248 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_diffractio nAttenuation f() [inline]

Gets diffraction attenuation (Adif), in favorablerditions.

Returns:
diffraction attenuation (Adif), in favorable conigdihs
Definition at line 178 of file Diffraction.h.
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double DiffractionNMPB::Diffraction::Get_diffractio nAttenuation_h () [i nli ne]

Gets diffraction attenuation (Adif), in homogeneaoasditions.

Returns:
diffraction attenuation (Adif), in homogeneous citioths
Definition at line 168 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_pathDiffer enceSR_f() [inline]

Gets path difference for the SR path, in favorableditions (used to know if diffraction must beadhted)

Returns:
the path difference for the SR path in favorableditoons
Definition at line 158 of file Diffraction.h.

double DiffractionNMPB::Diffraction::Get_pathDiffer enceSR_h () [inline]

Gets path difference for the SR path, in homogesieoaditions (used to know if diffraction must kadoulated)

Returns:
the path difference for the SR path in homogeneouslitions
Definition at line 148 of file Diffraction.h.

void DiffractionNMPB::Diffraction::MeanPlanesDataCa  Iculation (bool withEmbankment)
[ protect ed]

Calculates data of the 2 mean planes (SO) and @f)embankment.

Parameters:
' withEmbankment | True if embankment calculation must be done
Definition at line 569 of file Diffraction.cpp.

void DiffractionNMPB::Diffraction::ReflectionAttenu ation (vector< ProfilePointNMPB _ * >
&terrainltems, intfreqPos)

Calculates the reflection attenuation.

Parameters:
terrainltems The terrain items
freqPos The frequency position in the spectrum array

Definition at line 474 of file Diffraction.cpp.
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double DiffractionNMPB::Diffraction::SoundAbsorptio n (ProfilePointNMPB _ *pointNMPB, int posRef,

intfreqPos) [ prot ect ed]

Calculates the sound absorption due to reflection.

Parameters:

pointNMPB The reflection screen

posRef The reflection position in the elements vector

freqPos The frequency position in the spectrum array

Returns:
the calculated absorption

Exceptions:

—

ERRScreenAbsory
ion

Definition at line 502 of file Diffraction.cpp.

Member Data Documentation

double DiffractionNMPB::Diffraction:: absorptionAttenuatio n [ protected]

absorption attenuation due to vertical screens
Definition at line 410 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: Adif f [ protect ed]

diffraction attenuation (Adif), in favorable conidihs
Definition at line 357 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: Adif h [ protect ed]

diffraction attenuation (Adif), in homogeneous citiwths
Definition at line 353 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: aSolSO f [ protected]

Attenuation due to the ground effect for the SChpatfavorable conditions.
Definition at line 405 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: aSolSO _h [ protected]

Attenuation due to the ground effect for the SChpathomogeneous conditions.
Definition at line 401 of file Diffraction.h.
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double DiffractionNMPB::Diffraction:: AttTalusSO [ prot ect ed]

attenuation due to embankment in source side
Definition at line 377 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: DeltaDifSR_f [ prot ect ed]

attenuation due to pure diffraction between so& et receiver R, in favorable conditions
Definition at line 365 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: DeltaDifSR _h [ prot ect ed]

attenuation due to pure diffraction between so& et receiver R, in homogeneous conditions
Definition at line 361 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: DeltaSolOR f [ protected]

attenuation due to receiver ground effect, in fatte conditions
Definition at line 397 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: DeltaSolOR h [ protect ed]

attenuation due to receiver ground effect, in hoemegus conditions
Definition at line 393 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: DeltaSolSO_f [ pr ot ect ed]

attenuation due to source ground effect, in favierabnditions
Definition at line 373 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: DeltaSolSO h [ protect ed]

attenuation due to source ground effect, in homeges conditions
Definition at line 369 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: DeltaTalusSO _f [ prot ect ed]

attenuation due to embankment in source side viorédle conditions
Definition at line 389 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: DeltaTalusSO h [ prot ect ed]

attenuation due to embankment in source side, imogeneous conditions
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Definition at line 385 of file Diffraction.h.

Position2D _ DiffractionNMPB::Diffraction:: embankmentSourcelmag e [ protected]

the embankment source image position
Definition at line 381 of file Diffraction.h.

ProfilePointNMPB _* DiffractionNMPB::Diffraction:: firstScreen [ prot ect ed]

the first used screen after source
Definition at line 314 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: freg [ protected]

Median frequency fm.
Definition at line 309 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: h0 [ protected]

higher diffraction edge for the 2 mean planes (seside and receiver side)
Definition at line 340 of file Diffraction.h.

ProfilePointNMPB_* DiffractionNMPB::Diffraction:: lastScreen [ protected]

the last used screen before receiver
Definition at line 318 of file Diffraction.h.

MeanPlane DiffractionNMPB::Diffraction:: meanPlaneOR [ protected]

the mean plane between last screen and receiver
Definition at line 327 of file Diffraction.h.

MeanPlane DiffractionNMPB::Diffraction:: meanPlaneSO [ protected]

the mean plane between source and first screen
Definition at line 323 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: pathDifferenceSR_f [ protected]

path differences for the SR path (in favorable diboraks)
Definition at line 349 of file Diffraction.h.
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double DiffractionNMPB::Diffraction:: pathDifferenceSR h [ protected]

path differences for the SR path (in homogeneouslitons)
Definition at line 345 of file Diffraction.h.

ProfilePointNMPB _* DiffractionNMPB::Diffraction:: receiver [ protected]

Receiver.
Definition at line 301 of file Diffraction.h.

ProfilePointNMPB _* DiffractionNMPB::Diffraction:: source [ protect ed]

Source.
Definition at line 297 of file Diffraction.h.

vector< ProfilePointNMPB_*> DiffractionNMPB::Diffraction:: terrainltems [ prot ect ed]

Terrain items.
Definition at line 305 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: totalDiffDist [ protect ed]

total distance between diffraction closest to terse and diffraction closest to the receptor (e)
Definition at line 336 of file Diffraction.h.

double DiffractionNMPB::Diffraction:: wavelength [ protected]

wavelength (lambda)
Definition at line 332 of file Diffraction.h.

The documentation for this class was generated from the following files:

e SousCalcul$iffraction.h
»  SousCalculdiffraction.cpp

EmbankmentNMPB::Embankment Class Reference

Class used to calculate the embankment attenuation.
#i ncl ude <Enmbanknent. h>
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Public Member Functions

Embankmentvector<ProfilePointNMPB* > terrainltems, double freq)
Initialization of theEmbankmentlass and embankment attenuation calculation.
~Embankmengvoid)

EmbankmenbDestructor.

doubleGetEmbankmentAttenuatiai)

Gets the calculated embankment attenuation.

Position2D* GetSourcelmagé
Gets the calculated source image 2D Position.

Protected Member Functions

void FillPosInPerpendicularPlan@osition2D*posToFill, Position2Dconst *posToRead, double cosTheta)
Calculates the 2D position in the perpendicularm@ao road.

bool DatalnPerpendicularPlarfeector<ProfilePointNMPB* > terrainltems)

Calculates the 2D position of needed items in gi@endicular plane to road and check data.

bool CheckDatgvector<ProfilePointNMPB* > terrainltems)

Checks the data.

bool LineCoeff(Position2Dconst *pos1Position2Dconst *pos2, double &aCoef, double &bCoef)
Calculates line coefficients : z = a*d + b (or db=if line vertical) Warning The 2 positions mustdierent.
void Sourcelmagédouble aCoef, double bCoef, bool verticalSlope)

Calculates the source image by the line z=a * or d = b if vertical)

bool LinesIntersectiorfdouble al, double b1, bool vertl, double a2, tobB, bool vert2Position2D*Ipoint)
Calculates the lines intersection.

doubleThetaAngle()

Calculates the Theta angle in the formula (28) p.43

doubleHalfLength(double cosAngleTheta, double freq, double Simadmlible IR)
Calculates half-length e.

void EmbankmentCalculatiofiPosition2Dconst *intersect, double freq)
Calculates embankment attenuation (in _embankmizmiddtion)

Protected Attributes

Position2D* _source

the source position (S)
Position2D* _receiver

the receiver position (R)
Position2D* _platformEnd
the platform end
Position2D* _0O1

the foot of the bank position
Position2D* _02

the top of the bank position
Position2D* _sourcelmage
the source image position (S")

double_angleAlpha
the (O1x,0102) angle
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e double_Gembankment
the slope impedance

e double_embankmentAttenuation
the embankment attenuation

Detailed Description

Class used to calculate the embankment attenuation.
p. 43-44 - § 9.3.5

Definition at line 25 of file Embankment.h.

Constructor & Destructor Documentation

EmbankmentNMPB::Embankment::Embankment (vector< ProfilePointNMPB _ * >terrainltems,
double freq)

Initialization of theEmbankmentlass and embankment attenuation calculation.

Parameters:
terrainltems the terrain elements
freq the frequency
Exceptions:
| ERRFrequency |

Definition at line 23 of fle Embankment.cpp.

EmbankmentNMPB::Embankment::~Embankment (void) [inline]

EmbankmenDestructor.
Definition at line 43 of file Embankment.h.

Member Function Documentation

bool EmbankmentNMPB::Embankment::CheckData (vector< ProfilePointNMPB _ * >terrainltems)
[ protect ed]

Checks the data.
Checking according § 9.3.5 p. 43

Parameters:
terrainltems | The terrain items

Returns:
true if embankment can be calculated
Definition at line 256 of file Embankment.cpp.



bool EmbankmentNMPB::Embankment::DatalnPerpendicula rPlane (vector< ProfilePointNMPB _ *
>terrainltems) [ prot ect ed]

Calculates the 2D position of needed items in grpendicular plane to road and check data.

Parameters:
terrainltems | The terrain items

Returns:
True if the data are OK
Exceptions:
| ERREmbankment |
Definition at line 165 of file Embankment.cpp.

void EmbankmentNMPB::Embankment::EmbankmentCalculat ion (Position2D _ const * intersect,
double freq) [ pr ot ect ed]

Calculates embankment attenuation (in _embankmtamdation)

Parameters:
intersect The intersection point (1)
freq The frequency

Definition at line 81 of fle Embankment.cpp.

void EmbankmentNMPB::Embankment::FillPosinPerpendic ularPlane ( Position2D_*posToFill,
Position2D_ const * posToRead, double cosTheta) [ prot ect ed]

Calculates the 2D position in the perpendiculanglto road.

Parameters:
posTokFill The position the fill
posToRead The position to read
cosTheta cos(Theta)

Definition at line 144 of file Embankment.cpp.

double EmbankmentNMPB::Embankment::GetEmbankmentAtt enuation () [inline]

Gets the calculated embankment attenuation.

Returns:
the embankment attenuation
Definition at line 58 of file Embankment.h.

Position2D _* EmbankmentNMPB::Embankment::GetSourcelmage () [inline]
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Gets the calculated source image 2D Position.

Returns:
the source image 2D Position
Definition at line 68 of file Embankment.h.

double EmbankmentNMPB::Embankment::HalfLength (doub
double Simagel, double IR) [ pr ot ect ed]

Calculates half-length e.
p. 43 - § 9.3.5 formula (28)

lecosAngleTheta, double freq,

Parameters:
cosAngleTheta The theta cosines (must be != 0)
freq The frequency (must be > 0)
Simagel The distance between Simage and |
IR The distance between Receiver and |
Returns:

the half-length e
Definition at line 456 of file Embankment.cpp.

bool EmbankmentNMPB::Embankment::LineCoeff (
*pos2, double & aCoef, double & bCoef) [ pr ot ect ed]

Position2D_ const * pos1, Position2D _ const

Calculates line coefficients : z = a*d + b (or & # line vertical) Warning The 2 positions mustdiéerent.

Parameters:
posl The first line point
pos2 The second line pont
aCoef The a coefficient to fill
bCoef The b coefficient to fill
Returns:

true if the line is vertical
Definition at line 316 of file Embankment.cpp.

bool EmbankmentNMPB::Embankment::Lineslntersection

(double al, double b1, bool vertl,

double a2, double b2, bool vert2, Position2D_*Ipoint) [ pr ot ect ed]

Calculates the lines intersection.

Parameters:
al Parameter al of the first line
bl Parameter b1l of the first line
vertl True if the first line is vertical
a2 Parameter a2 of the second line
b2 Parameter b2 of the second line




vert2 True if the second line is vertical
Ipoint The intersection point to fill

Returns:
true if there is an only intersection
Definition at line 383 of file Embankment.cpp.

void EmbankmentNMPB::Embankment::Sourcelmage (doubl eaCoef, double bCoef,
bool verticalSlope) [ pr ot ect ed]

Calculates the source image by the line z = a *d(er d = b if vertical)

Parameters:
aCoef The a coefficient
bCoef The b coefficient
verticalSlope true if vertical line

Definition at line 344 of file Embankment.cpp.

double EmbankmentNMPB::Embankment::ThetaAngle () [ protect ed]

Calculates the Theta angle in the formula (28) p.43

Returns:
the angle
Definition at line 431 of file Embankment.cpp.

Member Data Documentation

double EmbankmentNMPB::Embankment:: angleAlpha [ protected]

the (O1x,0102) angle
Definition at line 101 of file Embankment.h.

double EmbankmentNMPB::Embankment:: embankmentAttenuation [ protected]

the embankment attenuation
Definition at line 109 of file Embankment.h.

double EmbankmentNMPB::Embankment:: Gembankment [ pr ot ect ed]

the slope impedance
Definition at line 105 of file Embankment.h.
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Position2D * EmbankmentNMPB::Embankment:: O1 [ pr ot ect ed]

the foot of the bank position
Definition at line 89 of file Embankment.h.

Position2D * EmbankmentNMPB::Embankment:: O2 [ pr ot ect ed]

the top of the bank position
Definition at line 93 of file Embankment.h.

Position2D * EmbankmentNMPB::Embankment:: platformEnd [ protect ed]

the platform end
Definition at line 85 of file Embankment.h.

Position2D * EmbankmentNMPB::Embankment:: receiver [ prot ect ed]

the receiver position (R)
Definition at line 81 of file Embankment.h.

Position2D * EmbankmentNMPB::Embankment:: source [ prot ect ed]

the source position (S)
Definition at line 77 of file Embankment.h.

Position2D * EmbankmentNMPB::Embankment:: sourcelmage [ prot ect ed]

the source image position (S")
Definition at line 97 of file Embankment.h.

The documentation for this class was generated from the following files:

e SousCalculg€mbankment.h
* SousCalculg€mbankment.cpp

ExtensionNMPB Struct Reference

Extension for path elements.
#i ncl ude <pat hdef NMPB. h>
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Public Attributes
» ExtensionTypeNMPRBype
the extension type
* doubleheight
the height
» double *alphaArray
absorption coefficients of the surface, for eadytrency
* doublecosTheta
the Theta cosines where Theta is the angle betthegperpendicular to the road and the propagatiathp

Detailed Description
Extension for path elements.
Definition at line 140 of file pathdefNMPB.h.

Member Data Documentation

double* ExtensionNMPB::alphaArray

absorption coefficients of the surface, for eaefrency
Definition at line 153 of file pathdefNMPB.h.

double ExtensionNMPB::cosTheta

the Theta cosines where Theta is the angle betthegmerpendicular to the road and the propagatidin p
Definition at line 157 of file pathdefNMPB.h.

double ExtensionNMPB::height

the height
Definition at line 149 of file pathdefNMPB.h.

ExtensionTypeNMPB ExtensionNMPB::type

the extension type
Definition at line 145 of file pathdefNMPB.h.

The documentation for this struct was generated fro m the following file:
» pathdefNMPB.h




GroundEffectNMPB::GroundEffect Class Reference

Class used to calculate ground effects.
#i ncl ude <G oundEffect. h>

Public Member Functions

GroundEffect()
Initialization of theGroundEffectclass.

GroundEffect(double dp, double zEQS, double zEqR, double Gukthble Gsource, double freq,
GroundCalculationTypgroundCalculationType)

Initialization of theGroundEffectlass.

doubleAttenuationCalculationH)

Calculates homogeneous attenuation.

doubleAttenuationCalculationf)

Calculates favorable attenuation.

doubleget_AsolH()
Gets ground effect attenuation in homogeneous tondi

doubleget_AsolF()
Gets ground effect attenuation in favorable cowodis.

doubleGet_zEqgSourcé
Gets equivalent height of S measured perpendi¢altdte mean ground plane.

doubleGet_zEgReceive()
Gets equivalent height of R measured perpendicol#te mean ground plane.

doubleGet_zEgSource ()

Gets equivalent height of S measured perpenditaldre mean ground plane in favorable conditions.

doubleGet_zEqgReceiver ()

Gets equivalent height of R measured perpendidol#ie mean ground plane in favorable conditions.

doubleget_EquivalentGpatf)
Gets equivalent ground coefficient along a propagapath.

Protected Member Functions

void CorrectedGroundCoeffCalculatigh
Calculates corrected ground sound absorption.
doubleWparamCalculatiotfdouble Gw)
Calculates the w parameter.

void CfCalculation()

Calculates the Cf parameter.

void KfreqCalculation()

Calculates the k parameter.

doubleAttenuationCalculatiorfdouble z1, double z2, double cf)
: Calculates attenuation

Protected Attributes

double_dp
distance between source and receiver on the mearepl

double_zEQS
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S equivalent height in homogeneous conditions.
e double_zEgR
R equivalent height in homogeneous conditions.
» double_zEqgS_f
S equivalent height in favorable conditions.
e double_zEgR f
R equivalent height in favorable conditions.
» double_freg
center frequency fm
* double_Gpath
ground coefficient
* double_Gsource
source ground coefficient
* double_correctedGpath
corrected ground coefficient (with d and z)
* GroundCalculationTypegroundCalculationType
ground Calculation Type (Enum) used to know whémgusGpath or _correctedGpath
» double_kFreq
k parameter depending on the frequency fm

* double_cfH
Cf parameter depending on the distance and w, dondgeneous or favorable conditions.
» double_cfF

* double_AsolH

ground effect attenuation in homogeneous conditions
* double_AsolF

ground effect attenuation in favorable conditions

Detailed Description

Class used to calculate ground effects.

p. 38-44 -§9.3

Definition at line 247 of file GroundEffect.h.

Constructor & Destructor Documentation

GroundEffectNMPB::GroundEffect::GroundEffect () [inline]

Initialization of theGroundEffectclass.
Definition at line 254 of file GroundEffect.h.

GroundEffectNMPB::GroundEffect::GroundEffect (doubl edp, double zEQS, double zEQR,
double Gpath, double Gsource, double freq, GroundCalculationType groundCalculationType)
[inline]
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Initialization of theGroundEffectclass.

Parameters:
dp : distance between source and receiver on the pleae
ZEQS : S equivalent height
ZEQR : R equivalent height
Gpath : ground coefficient
Gsource : source ground coefficient
freq . center frequency
groundCalculation| : ground calculation type (Asol, DeltaSol_SO ortagbl_OR)
Type

GroundEffectinitialization with SR mean plane distance, egléaaheights, and center frequency
Definition at line 293 of file GroundEffect.h.

Member Function Documentation

double GroundEffectNMPB::GroundEffect:: AttenuationC alculation (double z1, double z2, double cf)
[ protect ed]

: Calculates attenuation

Parameters:
z1 : source equivalent height
z2 : receiver equivalent height
cf : Cf parameter

Returns:

: calculated attenuation
Attenuation calculation depending on distanceggttsj frequencies and ground type p. 41 - § 9.3.3
formula (23) before calling max

Exceptions:
ERRDivZero,ERR
SqrtNegative
Definition at line 306 of file GroundEffect.cpp.

double GroundEffectNMPB::GroundEffect::AttenuationC alculationF ()

Calculates favorable attenuation.

Returns:

Asol,H : favorable attenuation
Attenuation calculation in favorable propagationnditions, depending on distances, heights,
frequency and ground type p. 42 - § 9.3.4 usingéda (23) and (27)

Exceptions:
' ERRDivZero \ |
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Returns:

Asol,F : favorable attenuation
Attenuation calculation in favorable propagationnditions, depending on distances, heights,
frequency and ground type p. 42 - § 9.3.4 usingnéda (23) and (27)

Exceptions:
' ERRDivZero \
Definition at line 387 of file GroundEffect.cpp.

double GroundEffectNMPB::GroundEffect:: AttenuationC alculationH ()

Calculates homogeneous attenuation.

Returns:

Asol,H : homogeneous attenuation
Attenuation calculation in homogeneous propagationditions, depending on distances, heights,
frequency and ground type p. 41 - § 9.3.3 form28) (

Definition at line 344 of file GroundEffect.cpp.

void GroundEffectNMPB::GroundEffect::CfCalculation () [ protected]

Calculates the Cf parameter.
Cf parameter calculation : used in the ground a#éan calculation p. 41 - § 9.3.3 formula (24)
Exceptions:

' ERRDivZero \ |
Definition at line 236 of file GroundEffect.cpp.

void GroundEffectNMPB::GroundEffect::CorrectedGroun dCoeffCalculation () [ protect ed]

Calculates corrected ground sound absorption.
Calculates Gpath': correct Gpath depending oamtists p. 39 - § 9.3.2 formula (22)
Definition at line 188 of file GroundEffect.cpp.

double GroundEffectNMPB::GroundEffect::get_AsolF () [inline]

Gets ground effect attenuation in favorable condgi

Returns:
ground effect attenuation in favorable conditions
Definition at line 353 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect::get_AsolH () [inline]

Gets ground effect attenuation in homogeneous tondi
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Returns:
ground effect attenuation in homogeneous conditions
Definition at line 344 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect::get_Equivale ntGpath () [inline]

Gets equivalent ground coefficient along a propagatath.

Returns:
equivalent ground coefficient along a propagatiathp
Definition at line 403 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect::Get_zEqRecei  ver () [inli ne]

Gets equivalent height of R measured perpenditaldre mean ground plane.

Returns:
equivalent height of R measured perpendicularéontiean ground plane
Definition at line 373 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect::Get_zEqgRecei ver_f() [inline]

Gets equivalent height of R measured perpenditaltire mean ground plane in favorable conditions.

Returns:
equivalent height of R measured perpendiculareéatlean ground plane in favorable conditions
Definition at line 393 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect::Get_zEqSourc e() [inline]

Gets equivalent height of S measured perpenditalidre mean ground plane.

Returns:
equivalent height of S measured perpendicularé¢oriean ground plane
Definition at line 363 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect::Get_zEqSourc e f( [inlineg]

Gets equivalent height of S measured perpenditalidre mean ground plane in favorable conditions.
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Returns:
equivalent height of S measured perpendicular@éariban ground plane in favorable conditions
Definition at line 383 of file GroundEffect.h.

void GroundEffectNMPB::GroundEffect::KfregCalculati on() [protected]

Calculates the k parameter.
k parameter calculation : used in the ground attéon calculation p. 41 - § 9.3.3 formula (23)
Definition at line 285 of file GroundEffect.cpp.

double GroundEffectNMPB::GroundEffect::WparamCalcul ation (double Gw) [ pr ot ect ed]

Calculates the w parameter.
w parameter calculation : used in Cf calculationgimund attenuation p. 41 - § 9.3.3 formula (25)

Parameters:
| Gw | : Gpath or corrected Gpath |

Exceptions:
' ERRDivZero \ |
Definition at line 211 of file GroundEffect.cpp.

Member Data Documentation

double GroundEffectNMPB::GroundEffect:: AsolF [ prot ect ed]

ground effect attenuation in favorable conditions
Definition at line 466 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: AsolH [ protect ed]

ground effect attenuation in homogeneous conditions
Definition at line 462 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: cfF [ protected]

Definition at line 457 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: cfH [ protected]

Cf parameter depending on the distance and w,dordgeneous or favorable conditions.
Definition at line 457 of file GroundEffect.h.
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double GroundEffectNMPB::GroundEffect:: correctedGpath [ protect ed]

corrected ground coefficient (with d and z)
Definition at line 444 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: dp [ protect ed]

distance between source and receiver on the maae pl
Definition at line 412 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: freq [ protected]

center frequency fm
Definition at line 432 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: Gpath [ protect ed]

ground coefficient
Definition at line 436 of file GroundEffect.h.

GroundCalculationType  GroundEffectNMPB::GroundEffect:: groundCalculationT ype
[ protect ed]

ground Calculation Type (Enum) used to know whengisGpath or _correctedGpath
Definition at line 448 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: Gsource [ protect ed]

source ground coefficient
Definition at line 440 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: kFreq [ protected]

k parameter depending on the frequency fm
Definition at line 453 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: zEgR [ protected]

R equivalent height in homogeneous conditions.
Definition at line 420 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: zEgR f [ protected]

40



R equivalent height in favorable conditions.
Definition at line 428 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: zEQS [ protect ed]

S equivalent height in homogeneous conditions.
Definition at line 416 of file GroundEffect.h.

double GroundEffectNMPB::GroundEffect:: zEqS f [ prot ect ed]

S equivalent height in favorable conditions.
Definition at line 424 of file GroundEffect.h.

The documentation for this class was generated from the following files:

*  SousCalculstroundEffect.h
*  SousCalculgtroundEffect.cpp

GroundEffectNMPB::MeanPlane Class Reference

Class used to calculate the mean plane.
#i ncl ude <G oundEffect. h>

Public Member Functions

* MeanPland)
Initialization of theMeanPlaneclass.

* MeanPlangvector<ProfilePointNMPB* > terrainltems)

Initialization of theMeanPlaneclass with given arguments, and data calculation.

* doubleGet_dp()
Gets distance between source and receiver on taa plane.

* doubleGet_zEqSourcé
Gets Source equivalent height.

* doubleGet zEgReceive()
Gets Receiver equivalent height.

* doubleGet_Gpath)

Gets ground coefficient.
» Position2DGet_sourcelmagf

Gets the source image by the mean plane.
e Position2DGet_receiverimagé

Gets the receiver image by the mean plane.

» doubleGet_aCoeff)
Gets the "a" coefficient for the mean plane lineatopn z = ad + b.
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e doubleGet_bCoeff()
Gets the "b" coefficient for the mean plane lineattpn z = ad + b.

* doubleGet_Gsourcg)
Gets the impedance source.

Protected Member Functions
« void FillLineCoefficients()
Calculates the mean plane coefficients (a and b ag + b)
» Position2DMeanPlaneProjectioPosition2Dconst *point)
Calculates the mean plane projection of a point.
» void FillData ()

Calculates distance between source and receivdhermean plane, S image, R image, S equivalenhthétg
equivalent height and the ground coefficient.

* void CalculateDatd)
Calculates the mean plane coefficients and thertjudvalent heights and the distance on the meamepl

Protected Attributes

» ProfilePointNMPB* _source
Source.

»  ProfilePointNMPB* _receiver
Receiver.

* vector<ProfilePointNMPB* > _terrainltems
terrain items

* vector<Position2D> _pointsList

items coordinates list
* double_aCoeff

the mean plane a coefficient (aand b : z=ad + b)
» double_bCoeff

the mean plane b coefficient (a and b : z = ad + b)
e double_dp

distance between source and receiver on the mearepl
e double_zEqgS

S equivalent height.
* double_zEgR

R equivalent height.
* double_Gpath

ground coefficient
* Position2D_imageS

source image by the mean plane
» Position2D _imageR

receiver image by the mean plane

Detailed Description
Class used to calculate the mean plane.
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p. 69 - Annexe E
Definition at line 37 of file GroundEffect.h.

Constructor & Destructor Documentation

GroundEffectNMPB::MeanPlane::MeanPlane () [inline]

Initialization of theMeanPlanelass.
Definition at line 43 of file GroundEffect.h.

GroundEffectNMPB::MeanPlane::MeanPlane (vector<  ProfilePointNMPB _ * >terrainltems)

Initialization of theMeanPlanelass with given arguments, and data calculation.

Parameters:
' terrainltems | The terrain item vector
Definition at line 21 of file GroundEffect.cpp.

Member Function Documentation

void GroundEffectNMPB::MeanPlane::CalculateData () [inline, protected]

Calculates the mean plane coefficients and theedhnésalent heights and the distance on the mearepl
Definition at line 233 of file GroundEffect.h.

void GroundEffectNMPB::MeanPlane::FillData () [ protect ed]

Calculates distance between source and receivéteomean plane, S image, R image, S equivalenhhd®y
equivalent height and the ground coefficient.

p.38-89.3.1;p.39-89.3.2
Definition at line 109 of file GroundEffect.cpp.

void GroundEffectNMPB::MeanPlane::FillLineCoefficie nts () [ protected]
Calculates the mean plane coefficients (a andb ad + b)

p. 69 - Annexe E
Definition at line 49 of file GroundEffect.cpp.

double GroundEffectNMPB::MeanPlane::Get_aCoeff () [inline]

Gets the "a" coefficient for the mean plane lineapn z = ad + b.
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Returns:
the "a" coefficient for the mean plane line equatio= ad + b
Definition at line 125 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane::Get_bCoeff () [inline]

Gets the "b" coefficient for the mean plane lineaipn z = ad + b.

Returns:
the "b" coefficient for the mean plane line equatzo= ad + b
Definition at line 135 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane::Get_dp () [inline]

Gets distance between source and receiver on the piane.

Returns:
the distance between source and receiver on tha pleae
Definition at line 65 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane::Get_Gpath () [inline]

Gets ground coefficient.

Returns:
the ground coefficient
Definition at line 95 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane::Get_Gsource () [inline]

Gets the impedance source.

Returns:
the impedance source
Definition at line 145 of file GroundEffect.h.

Position2D  GroundEffectNMPB::MeanPlane::Get_receiverimage ()

Gets the receiver image by the mean plane.

[inline]
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Returns:
the receiver image by the mean plane
Definition at line 115 of file GroundEffect.h.

Position2D _ GroundEffectNMPB::MeanPlane::Get_sourcelmage () [inline]

Gets the source image by the mean plane.

Returns:
the source image by the mean plane
Definition at line 105 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane::Get_zEqReceiver (O [inline]

Gets Receiver equivalent height.

Returns:
the Receiver equivalent height
Definition at line 85 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane::Get_zEqSource () [i nli ne]

Gets Source equivalent height.

Returns:
the Source equivalent height
Definition at line 75 of file GroundEffect.h.

Position2D _ GroundEffectNMPB::MeanPlane::MeanPlaneProjection (  Position2D_const * point)
[ protect ed]

Calculates the mean plane projection of a point.

Parameters:
| point | The 2D point to be projected

Returns:
The projected 2D point
Definition at line 93 of file GroundEffect.cpp.

Member Data Documentation

double GroundEffectNMPB::MeanPlane:: aCoeff [ prot ect ed]




the mean plane a coefficient (aand b: z=ad + b)
Definition at line 175 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane:: bCoeff [ prot ect ed]

the mean plane b coefficient (aand b : z =ad + b)
Definition at line 179 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane:: dp __ [ pr ot ect ed]

distance between source and receiver on the maae pl
Definition at line 183 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane:: Gpath _ [ pr ot ect ed]

ground coefficient
Definition at line 195 of file GroundEffect.h.

Position2D _ GroundEffectNMPB::MeanPlane:: imageR [ pr ot ect ed]

receiver image by the mean plane
Definition at line 203 of file GroundEffect.h.

Position2D_ GroundEffectNMPB::MeanPlane:: imageS _ [ pr ot ect ed]

source image by the mean plane
Definition at line 199 of file GroundEffect.h.

vector< Position2D > GroundEffectNMPB::MeanPlane:: pointsList [ protect ed]

items coordinates list
Definition at line 171 of file GroundEffect.h.

ProfilePointNMPB _* GroundEffectNMPB::MeanPlane:: receiver [ protect ed]

Receiver.
Definition at line 163 of file GroundEffect.h.

ProfilePointNMPB_* GroundEffectNMPB::MeanPlane:: source [ prot ect ed]

Source.
Definition at line 159 of file GroundEffect.h.
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vector< ProfilePointNMPB_*> GroundEffectNMPB::MeanPlane:: terrainltems

terrain items
Definition at line 167 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane:: zEQR [ pr ot ect ed]

R equivalent height.
Definition at line 191 of file GroundEffect.h.

double GroundEffectNMPB::MeanPlane:: zEqS _ [ prot ect ed]

S equivalent height.
Definition at line 187 of file GroundEffect.h.

[ protect ed]

The documentation for this class was generated from the following files:

*  SousCalculgtroundEffect.h
* SousCalculgtroundEffect.cpp

Position2D Struct Reference

2D point coordinates in the vertical plane containbource and Receptor
#i ncl ude <pat hdef NVPB. h>

Public Attributes

* doubled
e doublez

Detailed Description
2D point coordinates in the vertical plane containsource and Receptor
Definition at line 171 of file pathdefNMPB.h.

Member Data Documentation

double Position2D::d

Definition at line 173 of file pathdefNMPB.h.
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double Position2D::z

Definition at line 173 of file pathdefNMPB.h.

The documentation for this struct was generated fro
* pathdefNMPB.h

m the following file:

Position3D Struct Reference

3D point coordinates

#i ncl ude <pat hdef NMPB. h>

Public Attributes

» doublex
» doubley
e doublez

Detailed Description
3D point coordinates
Definition at line 163 of file pathdefNMPB.h.

Member Data Documentation

double Position3D::x

Definition at line 165 of file pathdefNMPB.h.

double Position3D::y

Definition at line 165 of file pathdefNMPB.h.

double Position3D::z

Definition at line 165 of file pathdefNMPB.h.

The documentation for this struct was generated fro
* pathdefNMPB.h

m the following file:
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ProfilePointNMPB Struct Reference

Profile point Structure.
#i ncl ude <Pat hStructures. h>

Public Member Functions
»  ProfilePointNMPB()
ProfilePointNMPBinitialization.
» ~ProfilePointNMPB(void)
ProfilePointNMPBdestructor.
» void Copy (ProfilePointNMPBconst *pointToCopy)
CopyProfilePointNMPBdata in this.
* Position2D* position2D_withHeigh{void)
Gets the 2D coordinates with the local height adtiegl.
» Position3D* position3D_withHeigh{void)
Gets the 3D coordinates with the local height adtiegl.

Public Attributes
* Position3D* position3D
3D coordinates (X, y, 2)
»  Position2D* position2D
2D coordinates (d : cumulated distance, z)
* doubleimpedance
impedance value before the point
*  boolisDiff
To know if there is diffraction on this point.
e doubleheight
The local height.
e doubleh_ray
To know height of the point to [SR] (or another @iythe convex hull) : < 0 if the ray is under {haint.

» ExtensionNMPB* ext
Extension for path elements.

Detailed Description
Profile point Structure.
Definition at line 49 of file PathStructures.h.

Constructor & Destructor Documentation

ProfilePointNMPB::ProfilePointNMPB () [inline]
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ProfilePointNMPBinitialization.
Definition at line 83 of file PathStructures.h.

ProfilePointNMPB::~ProfilePointNMPB (void) [inline]

ProfilePointNMPBdestructor.
Definition at line 107 of file PathStructures.h.

Member Function Documentation

void ProfilePointNMPB::Copy ( ProfilePointNMPB __ const * pointToCopy) [i nl i ne]

CopyProfilePointNMPBdata in this.

Parameters:

| pointToCopy | TheProfilePointNMPBto copy data

Definition at line 119 of file PathStructures.h.

Position2D * ProfilePointNMPB::position2D_withHeight (void) [inline]

Gets the 2D coordinates with the local height added

Returns:
the position2D coordinates with height
Definition at line 138 of file PathStructures.h.

Position3D * ProfilePointNMPB::position3D_withHeight (void) [inline]

Gets the 3D coordinates with the local height added

Returns:
the position3D coordinates with height
Definition at line 151 of file PathStructures.h.

Member Data Documentation

ExtensionNMPB _* ProfilePointNMPB::ext

Extension for path elements.
Definition at line 78 of file PathStructures.h.
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double ProfilePointNMPB::h ray

To know height of the point to [SR] (or another cfithe convex hull) : < 0 if the ray is under {hant.
Definition at line 74 of file PathStructures.h.

double ProfilePointNMPB::height

The local height.
Definition at line 70 of file PathStructures.h.

double ProfilePointNMPB::impedance

impedance value before the point
Definition at line 62 of file PathStructures.h.

bool ProfilePointNMPB::isDiff

To know if there is diffraction on this point.
Definition at line 66 of file PathStructures.h.

Position2D * ProfilePointNMPB::position2D

2D coordinates (d : cumulated distance, z)
Definition at line 58 of file PathStructures.h.

Position3D * ProfilePointNMPB::position3D

3D coordinates (X, Y, z)
Definition at line 54 of file PathStructures.h.

The documentation for this struct was generated fro m the following file:
* PathStructures.h

PropagationPath Struct Reference

Structure for the propagation path.
#i ncl ude <Pat hStructures. h>

Public Member Functions
»  PropagationPatfvoid)



PropagationPattconstructor.

~PropagationPatfvoid)

PropagationPathdestructor.

void ExtendPath{Position3Dconst *point3D, double g)
adds a new terrain item to the terrainltems list

void ExtendPathEx(Position3Dconst *point3D, double dxtensionNMPBconst *ext)
Adds a new terrain item to the terrainltems listhvextension data.
bool SetSourceHeighidouble h)

Sets source height.

bool SetReceiverHeighidouble h)

Sets receiver height.

ProfilePointNMPB* GetSource)

Gets Source.

ProfilePointNMPB* GetReceivef)

Gets Receiver.

void SetFrequencie@nt nbFreq, double const *freq)
Set frequencies.

int GetNbFrequencie§

Gets frequencies number.

double const GetFrequencie§

Gets frequencies.

int GetFrequencyPositiofdouble freq)
Search a frequency in the frequencies array.

void SetOption(Option option, bool on_off)
Set an option for the path.

bool GetOption(Option option)

Get the value of the option.

void ClearPatHh)

Clears the path items list.

Public Attributes

vector<ProfilePointNMPB* > pathPoints
the terrain items list

doubledistSR

distance between S and R

vector< double frequencies

the frequencies list

double *favorableAttenuations

the calculated favorable attenuations

double *homogeneousAttenuations
the calculated homogeneous attenuations

Detailed Description
Structure for the propagation path.



Definition at line 164 of file PathStructures.h.

Constructor & Destructor Documentation

PropagationPath::PropagationPath (void) [inline]

PropagationPatbhonstructor.
Definition at line 190 of file PathStructures.h.

PropagationPath::~PropagationPath (void) [inline]

PropagationPattestructor.
Definition at line 203 of file PathStructures.h.

Member Function Documentation

void PropagationPath::ClearPath ()  [i nli ne]

Clears the path items list.
Definition at line 483 of file PathStructures.h.

void PropagationPath::ExtendPath (  Position3D _const * point3D, double g) [i nli ne]

adds a new terrain item to the terrainltems list

Parameters:
point3D The 3D coordinates
g The ground impedance before the point

Definition at line 221 of file PathStructures.h.

void PropagationPath::ExtendPathExt (

*ext) [inline]

Adds a new terrain item to the terrainltems listhvextension data.

Parameters:
point3D The 3D coordinates
g The ground impedance before the point
ext The extension data

Definition at line 247 of file PathStructures.h.

Position3D_ const * point3D, double g, ExtensionNMPB _ const
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double const* PropagationPath::GetFrequencies () [inline]

Gets frequencies.

Returns:
the frequencies array
Definition at line 415 of file PathStructures.h.

int PropagationPath::GetFrequencyPosition (double freq) [inline]

Search a frequency in the frequencies array.

Parameters:

' freq | The searched frequency

Returns:
the frequency position in the array (-1 if not fdjin
Definition at line 434 of file PathStructures.h.

int PropagationPath::GetNbFrequencies () [inline]

Gets frequencies number.

Returns:
the number of frequencies
Definition at line 405 of file PathStructures.h.

bool PropagationPath::GetOption ( Option option) [i nli ne]

Get the value of the option.

Parameters:

| option | The option to check

Returns:
true if the option is selected
Definition at line 475 of file PathStructures.h.

ProfilePointNMPB _* PropagationPath::GetReceiver () [i nli ne]

Gets Receiver.

Returns:
the receiver
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Definition at line 371 of file PathStructures.h.

ProfilePointNMPB _* PropagationPath::GetSource () [i nli ne]

Gets Source.

Returns:
the source
Definition at line 356 of file PathStructures.h.

void PropagationPath::SetFrequencies (int  nbFreq, double const * freq) [i nli ne]

Set frequencies.

Parameters:
nbFreq The frequencies number
freq The frequencies array

Definition at line 388 of file PathStructures.h.

void PropagationPath::SetOption ( Option option, bool on_off) [i nli ne]

Set an option for the path.

Parameters:
option The option to set
on_off True if the option must be set to true

Definition at line 456 of file PathStructures.h.

bool PropagationPath::SetReceiverHeight (double  h) [inli ne]

Sets receiver height.

Parameters:

h | The receiver height

Returns:
true if all OK

Exceptions:

' ERRNoPoint \

Definition at line 335 of file PathStructures.h.

bool PropagationPath::SetSourceHeight (double  h) [i nli ne]

Sets source height.
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Parameters:
'h | The source height

Returns:
true if all OK

Exceptions:
| ERRNoPoint \
Definition at line 310 of file PathStructures.h.

Member Data Documentation

double PropagationPath::distSR

distance between S and R
Definition at line 173 of file PathStructures.h.

double* PropagationPath::favorableAttenuations

the calculated favorable attenuations
Definition at line 181 of file PathStructures.h.

vector<double> PropagationPath::frequencies

the frequencies list
Definition at line 177 of file PathStructures.h.

double* PropagationPath::homogeneousAttenuations

the calculated homogeneous attenuations
Definition at line 185 of file PathStructures.h.

vector< ProfilePointNMPB *> PropagationPath::pathPoints

the terrain items list
Definition at line 169 of file PathStructures.h.

The documentation for this struct was generated fro m the following file:
» PathStructures.h
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File Documentation

CalculPropagation.cpp File Reference

General Calculations for noise propagation withkivPB 2008 method.
#i ncl ude "Cal cul Propagati on. h"

#i ncl ude "SousCal cul s/Diffraction. h"

#i ncl ude <math. h>

#i ncl ude <stdio. h>

#i ncl ude <assert. h>

#include "../test _nenisafe _new h"

Namespaces
* namespac€alculPropagationNMPB

Functions

» doubleCalculPropagationNMPB::SumLeve(isit n, double const *levels)
Calculates sound levels sum.

» doubleCalculPropagationNMPB::SoundLevelForPé&llouble soundLevel_h, double soundLevel_f, double
favourableProbability)
Calculates long-term sound level for the givengbend levels (homogeneous and favorable) for a. path

» doubleCalculPropagationNMPB::GetFavorableConditionProligb{Position3Dconst *sourcePogosition3D
const *receiverPos, int nbAngles, double const Afiegles, double angleNorth)
Calculates the favorable conditions probability foe (SR) direction.

» void CalculPropagationNMPB::CalculateLeqgl(iht nbFreq, double const *Lw, double const *attiduble
const *attF, double fcp, double *LegH, double *Legieuble *LeqLT)
Calculates the Long-term sound level Leq due tosmugce at point R, in each given frequency band.

Detailed Description
General Calculations for noise propagation withNinPB 2008 method.

Author:
CSTB

Version:
1.0
Definition in file CalculPropagation.cpp

CalculPropagation.h File Reference

General Calculations for noise propagation withkiPB 2008 method.
#i ncl ude "Pat hStructures. h"

#i ncl ude <vector>

#i ncl ude <nmath. h>

57



#i ncl ude <map>
#i nclude <stdlib. h>
#i ncl ude <string. h>

Classes

classCalculPropagationNMPB:: Attenuation

Class used to sound attenuation calculations along a given path, with a specified
frequency. Namespaces

namespac€alculPropagationNMPB

Defines

#defineAttenuation _Local PROPANS_Attenuation_

Functions

doubleCalculPropagationNMPB::SumLeve(isit n, double const *levels)

Calculates sound levels sum.

doubleCalculPropagationNMPB::SoundLevelForPédouble soundLevel_h, double soundLevel_f, double
favourableProbability)

Calculates long-term sound level for the givengbend levels (homogeneous and favorable) for a. path
doubleCalculPropagationNMPB::GetFavorableConditionProligb{Position3Dconst *sourcePogosition3D
const *receiverPos, int nbAngles, double const Aficgles, double angleNorth)

Calculates the favorable conditions probability foe (SR) direction.

void CalculPropagationNMPB::CalculateLeqgl(iht nbFreq, double const *Lw, double const *atttéuble
const *attF, double fcp, double *LegH, double *Legieuble *LeqLT)

Calculates the Long-term sound level Leq due tosmece at point R, in each given frequency band.

Detailed Description
General Calculations for noise propagation withKiv@PB 2008 method.

Author:

CSTB

Version:

1.0

Definition in file CalculPropagation.h

Define Documentation

#define Attenuation _Local PROPANS_Attenuation_

Definition at line 24 of file CalculPropagation.h.
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Doxyfile.dox File Reference

Linux/PropagationNMPBO08.h File Reference
#i ncl ude "pat hdef NMPB. h"

Defines
» #define_ COMPILE_NMPB extern "C"

Typedefs

» typedef void *PathID
the path reference

Functions

+ _COMPILE_NMPBPathIDNMPBO08_CreatePatf)
Creates path calculator with default frequency rang

« _COMPILE_NMPBPathIDNMPBO08_CreatePathEjint nbFreq, double const *freq)
Creates path calculator with user defined frequeraryge.

e _COMPILE_NMPB booNMPBO08_SetOptior{fPathID, Option option, bool on_off)
Set an option for the path.

e _COMPILE_NMPB intNMPB08_GetNbFrequencigRathlD)
Gets the frequencies number.

e _COMPILE_NMPB double constNMPB08_GetFrequencigPathID)
Gets the frequencies array.

+ _COMPILE_NMPB booNMPB08_DeletePat(PathlD)
Delete the path calculator.

+ _COMPILE_NMPB booNMPBO08_ClearPatiiPathiD
clear the path profile

« _COMPILE_NMPB booNMPB08_ExtendPatfPathlD Position3Dconst *point3D, double g)
Add a segment to the path profile.

« _COMPILE_NMPB booNMPB08_ExtendPathEXPathID, Position3Dconst *point3D, double g,
ExtensionNMPBconst *ext)

Add a segment to the path profile with extensida.da
« _COMPILE_NMPB intNMPBO08_SetSourceHeiglPathlD double h)
Set the source height.
e _COMPILE_NMPB intNMPB08_SetReceiverHeigliPathlD double h)
Set the receiver height.
e _COMPILE_NMPB intNMPB08_DoCalculatiorfPathID
Do the propagation calculation.
e _COMPILE_NMPB double constNMPB08_GetAttHPathlD
Get path attenuations under favorable conditions.
+ _COMPILE_NMPB double constNMPB08_GetAttH(PathID
Get path attenuations under homogeneous conditions.
_COMPILE_NMPB double&NMPBO08 Leqg LT(double soundLevel_h, double soundLevel_f, dophle




Calculates long-term sound level for the givengbend levels (homogeneous and favorable)

e _COMPILE_NMPB doubleNMPB08_SumLevelgint n, double const *levels)
Calculates sound levels sum.

+ _COMPILE_NMPB doubl&NMPB08_GetFavorableConditionProbabil{osition3Dconst *source,
Position3Dconst *receiver, int nbAngles, double const *fcghes, double angleNorth)
Calculates the favorable conditions probability fbe (SR) direction.

« _COMPILE_NMPB intNMPBO08_CalculateLeqL Tint nbFreq, double const *Lw, double const *attieuble
const *attF, double fcp, double *LegH, double *LegiBuble *LeqLT)

Calculates the Long-term sound level Leq due tosmece at point R, in each given frequency band.

Define Documentation

#define _COMPILE_NMPB extern "C"

Definition at line 42 of file PropagationNMPBO08.h.

Typedef Documentation

typedef void* PathID

the path reference

Definition at line 50 of file PropagationNMPBO08.h.

Function Documentation

_COMPILE_NMPB int NMPB08_CalculateLegLT (int nbFreq, double const * Lw, double const * attH,

double const * attF, double fcp, double * LegH, double * LegF, double * LeqLT)

Calculates the Long-term sound level Leq due tosmngce at point R, in each given frequency band.

Parameters:

nbFreq The frequencies number (user data)

Lw The sound power levels of the source, in eaduiacy band (user data)

attH Attenuations due to the propagation between goaind receiver in
homogeneous conditions, in each frequency band (zda)

attF Attenuations due to the propagation between soand receiver in
downward-refraction conditions, in each frequenagd (user data)

fcp Probability of occurrence of downward-refractmonditions over a long-term
period in a given direction, p in [0, 1] (user Jata

LegH Sound levels due to source Si at point R in hanegus conditions, in each
frequency band (calculated in this function)

LegF Sound levels due to source Si at point R in doanawefraction conditions, in
each frequency band (calculated in this function)

LeqLT Long-term sound levels due to source Si at pRinh each given frequency
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\ | band (calculated in this function)

Returns:
the exception number (0 if no exception)
Definition at line 682 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ClearPath ( PathID path)

clear the path profile

Parameters:

' path | The path to clear

Returns:
true if all OK
Definition at line 214 of file PropagationNMPBO8p

_COMPILE_NMPB PathiD NMPBO08_CreatePath ()

Creates path calculator with default frequency eang

Returns:
the new Propagation Path
Definition at line 41 of file PropagationNMPBO08.cpp

_COMPILE_NMPB PathID NMPBO08_CreatePathEx (int nbFreq, double const * freq)

Creates path calculator with user defined frequeange.

Parameters:
nbFreq : frequencies number
freq : frequencies values
Returns:

the new Propagation Path
Definition at line 74 of file PropagationNMPBO08.cpp

_COMPILE_NMPB bool NMPB08_DeletePath ( PathlD path)

Delete the path calculator.

Parameters:

' path | The path to delete

Returns:
true if all OK
Definition at line 186 of file PropagationNMPBO08p
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_COMPILE_NMPB int NMPB08_DoCalculation ( PathIlD path)

Do the propagation calculation.

Parameters:
\ path | The path to do propagation calculation

Returns:
the exception number (0 if no exception)
Definition at line 398 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ExtendPath ( PathID path, Position3D_ const * point3D, double g)

Add a segment to the path profile.

Parameters:
path The path to add segment
point3D The 3D coordinates to add
g The impedance value for the segment before thedgoint
Returns:
true if all OK

Definition at line 247 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ExtendPathExt ( PathID path, Position3D_const * point3D, double g,
ExtensionNMPB _ const * ext)

Add a segment to the path profile with extensiolada

Parameters:
path The path to add segment.
point3D The 3D coordinates to add
g The impedance value for the segment before thedgoint
ext The extension data
Returns:
true if all OK

Definition at line 281 of file PropagationNMPBO8p

_COMPILE_NMPB double const* NMPB08_GetAttF ( PathlD path)

Get path attenuations under favorable conditions.

Parameters:
' path | The path to get attenuations

Returns:
the favorable attenuation for each frequency range
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Definition at line 519 of file PropagationNMPBO8p

_COMPILE_NMPB double const* NMPB08_GetAttH ( PathID path)

Get path attenuations under homogeneous conditions.

Parameters:
\ path \ The path to get attenuations

Returns:
the homogeneous attenuation for each frequencyrang
Definition at line 546 of file PropagationNMPBO8p

_COMPILE_NMPB double NMPB08_GetFavorableConditionPr  obability ( Position3D_ const * source,
Position3D _ const * receiver, intnbAngles, const double * fcpAngles, double angleNorth)

Calculates the favorable conditions probabilitytfee (SR) direction.

Parameters:
source The source position 3D
receiver The receiver position 3D
nbAngles The number of angle probabilities (should be 18)
fcpAngles The favorable conditions probabilities for thekes 20, 40, 60, ..., 360
angleNorth The north direction (Ox,ON)
Returns:

the favorable conditions probability for the (SRedtion
Definition at line 637 of file PropagationNMPBO8p

_COMPILE_NMPB double const* NMPBO08_GetFrequencies ( PathlD path)

Gets the frequencies array.

Parameters:
' path | The path containing frequencies

Returns:
the frequencies array
Definition at line 159 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_GetNbFrequencies ( PathlD path)

Gets the frequencies number.

Parameters:
' path | The path containing frequencies

63



Returns:
the frequencies number
Definition at line 132 of file PropagationNMPBO8p

_COMPILE_NMPB double NMPB08_Leq_LT (double soundLevel_h, double soundLevel_f, double p)

Calculates long-term sound level for the givengbend levels (homogeneous and favorable)

Parameters:
soundLevel_h : sound level in homogeneous conditions
soundLevel_f : sound level in downward-refraction conditions
p The average occurrence of downward-refractiorditimms in the direction of
the path
Returns:

the calculated sound level
Definition at line 577 of file PropagationNMPBO08p

_COMPILE_NMPB bool NMPB08_SetOption ( PathlD path, Option option, bool on_off)

Set an option for the path.

Parameters:
path The path to set the option
option The option to set
on_off True if the option must be set to true
Returns:
true if all OK

Definition at line 104 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_SetReceiverHeight ( PathID path, double h)

Set the receiver height.

Parameters:
path The path to set receiver height
h The receiver height

Returns:

the exception number (0 if no exception)
Definition at line 341 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_SetSourceHeight ( PathlD path, double h)

Set the source height.
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Parameters:

path The path to set source height
h The source height
Returns:

the exception number (0 if no exception)
Definition at line 311 of file PropagationNMPBO8p

_COMPILE_NMPB double NMPB08_SumLevels (int n, double const * levels)

Calculates sound levels sum.
Used for § 5.2.4 Formula (8) and § 5.2.5 Formu)a (9

Parameters:
n the sound levels number
levels The sound levels to sum
Returns:
the sum

Definition at line 605 of file PropagationNMPBO8p

MingW/PropagationNMPBO08.h File Reference
#i ncl ude "pat hdef NMPB. h"

Defines

#define_ COMPILE NMPB extern "C"

Typedefs

typedef void *PathID
the path reference

Functions

_COMPILE_NMPBPathIDNMPB08_CreatePatf)

Creates path calculator with default frequency rang
_COMPILE_NMPBPathIDNMPBO08_CreatePathEknt nbFreq, double const *freq)
Creates path calculator with user defined frequerange.

_COMPILE_NMPB booNMPB08_SetOptiorfPathlD Option option, bool on_off)
Set an option for the path.

_COMPILE_NMPB intNMPB08_GetNbFreguencig¢RathID)

Gets the frequencies number.

_COMPILE_NMPB double constNMPB08_GetFrequencigfathlD)

Gets the frequencies array.

_COMPILE_NMPB booNMPBO08_DeletePat(PathlD)

Delete the path calculator.

_COMPILE_NMPB booNMPBO08_ClearPatlPathlD
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clear the path profile
_COMPILE_NMPB booNMPB08_ExtendPatfPathlD Position3Dconst *point3D, double g)
Add a segment to the path profile.

_COMPILE_NMPB booNMPB08_ExtendPathExXPathID, Position3Dconst *point3D, double g,
ExtensionNMPBconst *ext)

Add a segment to the path profile with extensida.da
_COMPILE_NMPB intNMPB08_SetSourceHeigliPathlD double h)
Set the source height.
_COMPILE_NMPB intNMPB08_SetReceiverHeigliPathlD, double h)
Set the receiver height.
_COMPILE_NMPB intNMPB08_DoCalculatiorfPathID
Do the propagation calculation.
_COMPILE_NMPB double constNMPB08_GetAttHPathID
Get path attenuations under favorable conditions.
_COMPILE_NMPB double constNMPB08_GetAttH(PathlD
Get path attenuations under homogeneous conditions.
_COMPILE_NMPB double&NMPB08 Leqg LT(double soundLevel_h, double soundLevel_f, dophle
Calculates long-term sound level for the givengbend levels (homogeneous and favorable)
_COMPILE_NMPB doublé&NMPBO08_SumLevelgint n, double const *levels)
Calculates sound levels sum.
_COMPILE_NMPB doubl&NMPB08_GetFavorableConditionProbabil{osition3Dconst *source,
Position3Dconst *receiver, int nbAngles, double const *fcghes, double angleNorth)
Calculates the favorable conditions probability fbe (SR) direction.
_COMPILE_NMPB intNMPB08_CalculateLeqL Tint nbFreq, double const *Lw, double const *attieuble
const *attF, double fcp, double *LeqH, double *Legieuble *LeqLT)
Calculates the Long-term sound level Leq due tosmugce at point R, in each given frequency band.

Define Documentation

#define _COMPILE_NMPB extern "C"

Definition at line 42 of file PropagationNMPBO08.h.

Typedef Documentation

typedef void* PathID

the path reference
Definition at line 50 of file PropagationNMPBO08.h.
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Function Documentation

COMPILE_NMPB int NMPB08_CalculateLegLT (int

double const * attF, double fcp, double * LeqH, double * LeqF, double * LeqLT)

Calculates the Long-term sound level Leq due tosmece at point R, in each given frequency band.

Parameters:
nbFreq The frequencies number (user data)
Lw The sound power levels of the source, in eaduacy band (user data)
attH Attenuations due to the propagation between soand receiver in
homogeneous conditions, in each frequency band {iada)
attF Attenuations due to the propagation between soand receiver in
downward-refraction conditions, in each frequenagd (user data)
fcp Probability of occurrence of downward-refractmonditions over a long-term
period in a given direction, p in [0, 1] (user data
LegH Sound levels due to source Si at point R in hanegus conditions, in each
frequency band (calculated in this function)
LegF Sound levels due to source Si at point R in doanawefraction conditions, in
each frequency band (calculated in this function)
LegLT Long-term sound levels due to source Si at geinh each given frequency
band (calculated in this function)
Returns:

the exception number (0 if no exception)
Definition at line 682 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ClearPath ( PathlD path)

clear the path profile

Parameters:

' path

| The path to clear

Returns:

true if all OK
Definition at line 214 of file PropagationNMPBO8p

_COMPILE_NMPB PathiD NMPBO08_CreatePath ()

Creates path calculator with default frequency eang

Returns:
the new Propagation Path
Definition at line 41 of file PropagationNMPBO08.cpp

_COMPILE_NMPB PathID NMPBO08_CreatePathEx (int nbFreq, double const * freq)

nbFreq, double const * Lw, double const * attH,
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Creates path calculator with user defined frequeanyge.

Parameters:
nbFreq : frequencies number
freq : frequencies values
Returns:

the new Propagation Path
Definition at line 74 of file PropagationNMPBO08.cpp

_COMPILE_NMPB bool NMPB08_DeletePath ( PathlD path)

Delete the path calculator.

Parameters:
' path | The path to delete

Returns:
true if all OK
Definition at line 186 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_DoCalculation ( PathID path)

Do the propagation calculation.

Parameters:
' path | The path to do propagation calculation

Returns:
the exception number (0 if no exception)
Definition at line 398 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ExtendPath ( PathlD path, Position3D _ const * point3D, double g)

Add a segment to the path profile.

Parameters:
path The path to add segment
point3D The 3D coordinates to add
g The impedance value for the segment before thedagoint
Returns:
true if all OK

Definition at line 247 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ExtendPathExt ( PathlD path, Position3D _const * point3D, double g,
ExtensionNMPB const * ext)
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Add a segment to the path profile with extensiotada

Parameters:
path The path to add segment.
point3D The 3D coordinates to add
g The impedance value for the segment before tHedadoint
ext The extension data
Returns:
true if all OK

Definition at line 281 of file PropagationNMPBO8p

_COMPILE_NMPB double const* NMPB08_GetAttF ( PathID path)

Get path attenuations under favorable conditions.

Parameters:
' path | The path to get attenuations

Returns:
the favorable attenuation for each frequency range
Definition at line 519 of file PropagationNMPBO8p

_COMPILE_NMPB double const* NMPBO08_GetAttH (  PathlD path)

Get path attenuations under homogeneous conditions.

Parameters:
\ path | The path to get attenuations

Returns:
the homogeneous attenuation for each frequencyrang
Definition at line 546 of file PropagationNMPBO8p

_COMPILE_NMPB double NMPB08_GetFavorableConditionPr  obability ( Position3D const * source,
Position3D _ const * receiver, intnbAngles, const double * fcpAngles, double angleNorth)

Calculates the favorable conditions probabilitytfoe (SR) direction.

Parameters:
source The source position 3D
receiver The receiver position 3D
nbAngles The number of angle probabilities (should be 18)
fcpAngles The favorable conditions probabilities for thekss 20, 40, 60, ..., 360
angleNorth The north direction (Ox,0ON)
Returns:

the favorable conditions probability for the (SRedtion
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Definition at line 637 of file PropagationNMPBO8p

_COMPILE_NMPB double const* NMPB08_GetFrequencies (  PathID path)

Gets the frequencies array.

Parameters:
\ path \ The path containing frequencies

Returns:
the frequencies array
Definition at line 159 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_GetNbFrequencies ( PathlD path)

Gets the frequencies number.

Parameters:
' path | The path containing frequencies

Returns:
the frequencies number
Definition at line 132 of file PropagationNMPBO8p

_COMPILE_NMPB double NMPB08_Leq_LT (double soundLevel_h, double soundLevel_f, double p)

Calculates long-term sound level for the givengbend levels (homogeneous and favorable)

Parameters:
soundLevel_h : sound level in homogeneous conditions
soundLevel f : sound level in downward-refraction conditions
p The average occurrence of downward-refractiorditimms in the direction of
the path
Returns:

the calculated sound level
Definition at line 577 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_SetOption ( PathID path, Option option, bool on_off)

Set an option for the path.

Parameters:
path The path to set the option
option The option to set
on_off True if the option must be set to true
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Returns:
true if all OK
Definition at line 104 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPBO08_SetReceiverHeight ( PathlD path, double h)

Set the receiver height.

Parameters:
path The path to set receiver height
h The receiver height

Returns:

the exception number (0 if no exception)
Definition at line 341 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_SetSourceHeight (  PathlD path, double h)

Set the source height.

Parameters:
path The path to set source height
h The source height

Returns:

the exception number (0 if no exception)
Definition at line 311 of file PropagationNMPBO8p

_COMPILE_NMPB double NMPB08_SumLevels (int n, double const * levels)

Calculates sound levels sum.
Used for § 5.2.4 Formula (8) and § 5.2.5 Formu)a (9

Parameters:
n the sound levels number
levels The sound levels to sum
Returns:
the sum

Definition at line 605 of file PropagationNMPBO8p

PropagationNMPBO08.h File Reference
#i ncl ude "pat hdef NMPB. h"
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Defines

#define_ COMPILE _NMPB extern "C"

Typedefs

typedef void *PathlD
the path reference

Functions

_COMPILE_NMPBPathIDNMPB08_CreatePatf)
Creates path calculator with default frequency rang
_COMPILE_NMPBPathIDNMPBO08_CreatePathEHjnt nbFreq, double const *freq)
Creates path calculator with user defined frequerange.
_COMPILE_NMPB booNMPB08_SetOptiorfPathlD Option option, bool on_off)
Set an option for the path.
_COMPILE_NMPB intNMPB08_GetNbFrequenci¢PathlD)
Gets the frequencies number.
_COMPILE_NMPB double constNMPB08_GetFrequencigfathlD)
Gets the frequencies array.
_COMPILE_NMPB booNMPB08_DeletePat(PathlD)
Delete the path calculator.
_COMPILE_NMPB booNMPBO08_ClearPatliPathID
clear the path profile
_COMPILE_NMPB booNMPB08_ExtendPatfPathlD Position3Dconst *point3D, double g)
Add a segment to the path profile.

_COMPILE_NMPB booNMPB08_ExtendPathEXPathlD Position3Dconst *point3D, double g,
ExtensionNMPBconst *ext)

Add a segment to the path profile with extensida.da
_COMPILE_NMPB intNMPB08_SetSourceHeigliPathlD double h)
Set the source height.
_COMPILE_NMPB intNMPB08_SetReceiverHeigliPathlD, double h)
Set the receiver height.
_COMPILE_NMPB intNMPB08_DoCalculatiorfPathID
Do the propagation calculation.
_COMPILE_NMPB double constNMPB08_GetAttHPathlD
Get path attenuations under favorable conditions.
_COMPILE_NMPB double constNMPB08_GetAttH(PathlD
Get path attenuations under homogeneous conditions.
_COMPILE_NMPB double&NMPB08 Leqg LT(double soundLevel_h, double soundLevel_f, dophle
Calculates long-term sound level for the givengbend levels (homogeneous and favorable)
_COMPILE_NMPB doublé&NMPBO08_SumLevelgint n, double const *levels)
Calculates sound levels sum.
_COMPILE_NMPB doubl&NMPB08_GetFavorableConditionProbabil{iosition3Dconst *source,
Position3Dconst *receiver, int nbAngles, double const *fcghes, double angleNorth)
Calculates the favorable conditions probability fbe (SR) direction.

_COMPILE_NMPB intNMPBO08_CalculateLeqL Tint nbFreq, double const *Lw, double const *attieuble
const *attF, double fcp, double *LegH, double *LegiBuble *LeqLT)
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Calculates the Long-term sound level Leq due tosougce at point R, in each given frequency band.

Define Documentation

#define _COMPILE_NMPB extern "C"

Definition at line 42 of file PropagationNMPBO08.h.

Typedef Documentation

typedef void* PathID

the path reference
Definition at line 50 of file PropagationNMPBO08.h.

Function Documentation

COMPILE_NMPB int NMPB08_CalculateLegLT (int nbFreq, double const * Lw, double const * attH,

double const * attF, double fcp, double * LegH, double * LeqF, double * LeqLT)

Calculates the Long-term sound level Leq due tosmece at point R, in each given frequency band.

Parameters:
nbFreq The frequencies number (user data)
Lw The sound power levels of the source, in eadfuffacy band (user data)
attH Attenuations due to the propagation between soand receiver in
homogeneous conditions, in each frequency band {iada)
attF Attenuations due to the propagation between goaind receiver in
downward-refraction conditions, in each frequenagd (user data)
fcp Probability of occurrence of downward-refractmonditions over a long-term
period in a given direction, p in [0, 1] (user data
LegH Sound levels due to source Si at point R in hanegus conditions, in each
frequency band (calculated in this function)
LegF Sound levels due to source Si at point R in doanawefraction conditions, in
each frequency band (calculated in this function)
LegLT Long-term sound levels due to source Si at geinh each given frequency
band (calculated in this function)
Returns:

the exception number (0 if no exception)
Definition at line 682 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ClearPath ( PathlD path)

clear the path profile
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Parameters:

' path | The path to clear

Returns:
true if all OK
Definition at line 214 of file PropagationNMPBO8p

_COMPILE_NMPB PathiD NMPBO08_CreatePath ()

Creates path calculator with default frequency eang

Returns:
the new Propagation Path
Definition at line 41 of file PropagationNMPBO08.cpp

_COMPILE_NMPB PathID NMPBO08_CreatePathEx (int nbFreq, double const * freq)

Creates path calculator with user defined frequeange.

Parameters:
nbFreq : frequencies number
freq : frequencies values
Returns:

the new Propagation Path
Definition at line 74 of file PropagationNMPBO08.cpp

_COMPILE_NMPB bool NMPB08_DeletePath ( PathlD path)

Delete the path calculator.

Parameters:

 path | The path to delete

Returns:
true if all OK
Definition at line 186 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_DoCalculation ( PathID path)

Do the propagation calculation.

Parameters:

' path | The path to do propagation calculation
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Returns:
the exception number (0 if no exception)
Definition at line 398 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ExtendPath ( PathlD path, Position3D_const * point3D, double g)

Add a segment to the path profile.

Parameters:
path The path to add segment
point3D The 3D coordinates to add
g The impedance value for the segment before thedgoint
Returns:
true if all OK

Definition at line 247 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_ExtendPathExt ( PathID path, Position3D_const * point3D, double g,
ExtensionNMPB _ const * ext)

Add a segment to the path profile with extensiotada

Parameters:
path The path to add segment.
point3D The 3D coordinates to add
g The impedance value for the segment before thedgoint
ext The extension data
Returns:
true if all OK

Definition at line 281 of file PropagationNMPBO8p

_COMPILE_NMPB double const* NMPB08_GetAttF ( PathlD path)

Get path attenuations under favorable conditions.

Parameters:
' path | The path to get attenuations

Returns:
the favorable attenuation for each frequency range
Definition at line 519 of file PropagationNMPBO8p

_COMPILE_NMPB double const* NMPBO08_GetAttH (  PathID path)

Get path attenuations under homogeneous conditions.
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Parameters:
' path | The path to get attenuations

Returns:
the homogeneous attenuation for each frequencyrang
Definition at line 546 of file PropagationNMPBO8p

_COMPILE_NMPB double NMPB08_GetFavorableConditionPr  obability ( Position3D_ const * source,
Position3D_const * receiver, intnbAngles, const double * fcpAngles, double angleNorth)

Calculates the favorable conditions probabilitytfee (SR) direction.

Parameters:
source The source position 3D
receiver The receiver position 3D
nbAngles The number of angle probabilities (should be 18)
fcpAngles The favorable conditions probabilities for thekes 20, 40, 60, ..., 360
angleNorth The north direction (Ox,ON)
Returns:

the favorable conditions probability for the (SRedtion
Definition at line 637 of file PropagationNMPBO08p

_COMPILE_NMPB double const* NMPBO08_GetFrequencies ( PathlD path)

Gets the frequencies array.

Parameters:
' path | The path containing frequencies

Returns:
the frequencies array
Definition at line 159 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_GetNbFrequencies ( PathlD path)

Gets the frequencies number.

Parameters:
' path | The path containing frequencies

Returns:
the frequencies number
Definition at line 132 of file PropagationNMPBO8p

_COMPILE_NMPB double NMPB08_Leq_LT (double soundLevel_h, double soundLevel_f, double p)

Calculates long-term sound level for the givengtend levels (homogeneous and favorable)
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Parameters:

soundLevel_h : sound level in homogeneous conditions
soundLevel f : sound level in downward-refraction conditions
p The average occurrence of downward-refractiorditimms in the direction of
the path
Returns:

the calculated sound level
Definition at line 577 of file PropagationNMPBO8p

_COMPILE_NMPB bool NMPB08_SetOption ( PathID path, Option option, bool on_off)

Set an option for the path.

Parameters:
path The path to set the option
option The option to set
on_off True if the option must be set to true
Returns:
true if all OK

Definition at line 104 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPB08_SetReceiverHeight (  PathID path, double h)

Set the receiver height.

Parameters:
path The path to set receiver height
h The receiver height

Returns:

the exception number (0 if no exception)
Definition at line 341 of file PropagationNMPBO8p

_COMPILE_NMPB int NMPBO08_SetSourceHeight ( PathlD path, double h)

Set the source height.

Parameters:
path The path to set source height
h The source height

Returns:

the exception number (0 if no exception)
Definition at line 311 of file PropagationNMPBO8p



_COMPILE_NMPB double NMPB08_SumLevels (int n, double const * levels)

Calculates sound levels sum.
Used for § 5.2.4 Formula (8) and § 5.2.5 Formu)a (9

Parameters:
n the sound levels number
levels The sound levels to sum
Returns:
the sum

Definition at line 605 of file PropagationNMPBO8p

pathdefNMPB.h File Reference

Definition of main enumerations and structures ugdtie call of the library functions.

Classes

*  structExtensionNMPB
» Extension for path elementgructPosition3D
» 3D point coordinatestructPosition2D

2D point coordinates in the vertical plane containing Source and Receptor
Enumerations

* enumkrrorType{ ERRNone= 0,ERRNullPath= 10,ERRNoPoint= 11,ERROnePoint 12,ERRSideDiff=
13, ERREmbankment 14,ERRFrequency 20,ERRAttCoeffFrequency 21,ERRANngle= 30,
ERRProbability= 40,ERRDivZero= 50,ERRSqrtNegatives 51,ERRScreenAbsorption 60,
ERRUnknown= 100 }

»  Error types send by functionsnumQOption{ EXCLUDE_ADIV = 1 << 1EXCLUDE_AATM = 1<< 2,
TRACE_DETAILS= 1 << 3,CHECK_EMBANKMENT = 1 << 4FORCE_CH EQUAL ONE 1<<5}

» Options that can be chosen by usstumExtensionTypeNMPE ETNone_NMPB= 0,ETScreen_NMPBE-
1, ETReflection NMPB= 2,ETSideDiffraction NMPB= 3,ETPlatform NMPB= 4,

ETEmbankment NMPB: 5,ETRoadSource_NMPB 6}
extension type

Detailed Description
Definition of main enumerations and structures usdtie call of the library functions.

Author:
CSTB
Version:
1.0
Definition in file pathdefNMPB.h

78



Enumeration Type Documentation

enum ErrorType

Error types send by functions.

Enumerator:
ERRNone No error.
ERRNullPath The PathlD path is null.
ERRNoPoint There is no point in the path.
ERROnNePaint There is only one point in the path.

ERRSideDiff There are more than 2 side diffractio®&dfilePointNMPB with ext.type
ETSideDiffraction_NMPB) in the path.

ERREmbankment There are more than 1 embankmeRtofilePointNMPB with ext.type
ETEmbankment_NMPB) in the path.

ERRFreguency The frequency equals 0.
ERRAttCoeffFrequency Frequency not found to get attenuation coefficien

ERRANgle Angle not found in the array containing favorabtenditions probabilities for the
angles.

ERRPraobability The probability is greater than 1.
ERRDivZero Division by zero.

ERRSgrtNegative Square root of negative number.
ERRScreenAbsorption The given screen absorption is greater than 1.
ERRUNnknown None expected error.

Definition at line 15 of file pathdefNMPB.h.

enum ExtensionTypeNMPB

extension type

Enumerator:
ETNone NMPB No particular extension.
ETScreen NMPB Screen extension : height must be filled.
ETReflection_NMPB Reflection extension : height and alphaArray nugsfilled.
ETSideDiffraction_NMPB Side diffraction extension : height must be @lle
ETPlatform_NMPB Platform extension.
ETEmbankment NMPB Embankment extension : cosTheta must be filled.
ETRoadSource NMPB Road source extension.

Definition at line 105 of file pathdefNMPB.h.
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enum Option

Options that can be chosen by user.
Enumerator:
EXCLUDE_ADIV Don't calculate Adiv.
EXCLUDE_AATM Don't calculate Aatm.
TRACE_DETAILS Displays trace details on console.
CHECK_EMBANKMENT Check embankments on the path.

FORCE_CH _EQUAL_ONE Disable correction term for diffraction by low ikt obstacles,
always use Ch = 1.

Definition at line 78 of file pathdefNMPB.h.

PathStructures.cpp File Reference

Used functions in the library.
#i ncl ude "Pat hStructures. h"

Functions
» doubledistance2Position2Dconst *position1Position2Dconst *position2)
Computes the distance between 2 2D points.
» doubledistance3(Position3Dconst *position1Position3Dconst *position2)
Computes the distance between 2 3D points.
* doubleGroundDistanc€Position3Dconst *position1Position3Dconst *position2)
Computes the ground distance between 2 positierdigiance with x and y, but not z)
» void FillPlanePositionProfilePointNMPB*terrain, ProfilePointNMPBconst *source, double cumDistance)
Fills the TerrainltenPosition2D

Detailed Description
Used functions in the library.

Author:
CSTB
Version:
1.0
Definition in file PathStructures.cpp
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Function Documentation

double distance2D ( Position2D _const * positionl, Position2D _const * position2)

Computes the distance between 2 2D points.

Parameters:
positionl The first point coordinates
position2 The second point coordinates
Returns:

the distance between the 2 positions
Definition at line 20 of file PathStructures.cpp.

double distance3D ( Position3D _const * positionl, Position3D _const * position2)

Computes the distance between 2 3D points.

Parameters:
positionl The first point coordinates
position2 The second point coordinates
Returns:

the distance between the 2 positions
Definition at line 34 of file PathStructures.cpp.

void FillPlanePosition (  ProfilePointNMPB _ *terrain, ProfilePointNMPB _ const * source,
double cumDistance)

Fills the TerrainltenPosition2D

Parameters:
terrain The terrain item
source The source
cumDistance The cumulated ground distance

Definition at line 62 of file PathStructures.cpp.

double GroundDistance ( Position3D_ const * positionl, Position3D _const * position2)

Computes the ground distance between 2 positierdigiance with x and y, but not z)

Parameters:
positionl The first point coordinates
position2 The second point coordinates
Returns:

the ground distance
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Definition at line 48 of file PathStructures.cpp.

PathStructures.h File Reference

Definition of main constants and structures usetthénlibrary.
#i ncl ude "pat hdef NMPB. h"

#i ncl ude <vector >

#i ncl ude "math. h"

#i ncl ude "stdio. h"

Classes

structProfilePointNMPB
Profile point StructurestructPropagationPath

Structure for the propagation path. Defines

#defineProfilePointNMPB Local_PROPANS8_ProfilePointNMPB_
#definePropagationPath Local PROPANS8_PropagationPath_
#defineNULE 0O

#definecSound ((double) 340)

sound speed in the air

#definePl ((double) 3.14159265358979323)
used value for Pi

Functions

doubledistance20Position2Dconst *position1Position2Dconst *position2)

Computes the distance between 2 2D points.

doubledistance3Position3Dconst *position1Position3Dconst *position2)

Computes the distance between 2 3D points.

doubleGroundDistanc€Position3Dconst *position1Position3Dconst *position2)

Computes the ground distance between 2 positiendigiance with x and y, but not z)

void FillPlanePositionProfilePointNMPB*terrain, ProfilePointNMPBconst *source, double cumDistance)
Fills the TerrainltemPosition2D

Detailed Description
Definition of main constants and structures usetthénlibrary.

Author:

CSTB

Version:

1.0

Definition in file PathStructures.h
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Define Documentation

#define cSound ((double) 340)

sound speed in the air
Definition at line 31 of file PathStructures.h.

#define NULE O

Definition at line 26 of file PathStructures.h.

#define Pl ((double) 3.14159265358979323)

used value for Pi
Definition at line 35 of file PathStructures.h.

#define ProfilePointNMPB _Local_PROPANS_ProfilePointNMPB_

Definition at line 22 of file PathStructures.h.

#define PropagationPath _Local PROPANS8_PropagationPath_

Definition at line 23 of file PathStructures.h.

Function Documentation

double distance2D ( Position2D _const * positionl, Position2D _const * position2)

Computes the distance between 2 2D points.

Parameters:
positionl The first point coordinates
position2 The second point coordinates
Returns:

the distance between the 2 positions
Definition at line 20 of file PathStructures.cpp.

double distance3D ( Position3D _const * positionl, Position3D_ const * position?2)

Computes the distance between 2 3D points.
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Parameters:

positionl The first point coordinates
position2 The second point coordinates
Returns:

the distance between the 2 positions
Definition at line 34 of file PathStructures.cpp.

void FillPlanePosition (  ProfilePointNMPB _ *terrain, ProfilePointNMPB _ const * source,
double cumDistance)

Fills the TerrainltenPosition2D

Parameters:
terrain The terrain item
source The source
cumDistance The cumulated ground distance

Definition at line 62 of file PathStructures.cpp.

double GroundDistance ( Position3D_const * positionl, Position3D_const * position2)

Computes the ground distance between 2 positierdigiance with x and y, but not z)

Parameters:
positionl The first point coordinates
position2 The second point coordinates
Returns:

the ground distance
Definition at line 48 of file PathStructures.cpp.

PropagationNMPBO08.cpp File Reference

Definition of the library functions that can beledl by external software.
#i ncl ude " Propagati onNMPB08. h"

#i ncl ude "Cal cul Propagati on. h"

#i ncl ude "SousCal cul s/ El erent ar yPat h. h"

#i ncl ude <vector>

#i ncl ude <mat h. h>

#i ncl ude <stdio. h>

Functions

*  bool CheckPath{PathIDpath)
Check if the path is OK.

» PathIDNMPBO08 CreatePatf)
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Creates path calculator with default frequency rang
PathIDNMPBO08_CreatePathEint nbFreq, double const *freq)

Creates path calculator with user defined frequeraryge.
boolNMPBO08_SetOptior{PathlDpath,Option option, bool on_off)

Set an option for the path.

int NMPB08_GetNbFrequenci€RathIDpath)

Gets the frequencies number.

double const NMPB08_GetFrequencigPathIDpath)

Gets the frequencies array.

boolNMPBO08_DeletePatfPathlD path)

Delete the path calculator.

bool NMPB08_ClearPatlPathIDpath)

clear the path profile

bool NMPB08_ExtendPatfPathlD path,Position3Dconst *point3D, double g)
Add a segment to the path profile.

bool NMPBO08_ExtendPathExXPathIDpath,Position3Dconst *point3D, double dgxtensionNMPBconst *ext)
Add a segment to the path profile with extensida.da

int NMPBO08_SetSourceHeigiffPathlDpath, double h)

Set the source height.

int NMPB08_SetReceiverHeigliPathlDpath, double h)

Set the receiver height.

int NMPB08_DoCalculatiorfPathID path)

Do the propagation calculation.

double const NMPBO08_GetAttHPathlD path)

Get path attenuations under favorable conditions.

double const NMPB08_GetAttH(PathlDpath)

Get path attenuations under homogeneous conditions.
doubleNMPBO08_Leq_LT(double soundLevel_h, double soundLevel_f, dopble
Calculates long-term sound level for the givengbend levels (homogeneous and favorable)
doubleNMPB08_SumLevelgint n, double const *levels)

Calculates sound levels sum.

doubleNMPBO08_GetFavorableConditionProbabil{@osition3Dconst *sourceRosition3Dconst *receiver, int
nbAngles, const double *fcpAngles, double angleNprt

Calculates the favorable conditions probability fbe (SR) direction.

int NMPBO08_CalculateLedL Tint nbFreq, double const *Lw, double const *attiduble const *attF, double
fcp, double *LeqH, double *LegF, double *LeqLT)

Calculates the Long-term sound level Leq due tosaugce at point R, in each given frequency band.

Detailed Description
Definition of the library functions that can beleal by external software.

Author:

CSTB
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Version:
1.0
Definition in file PropagationNMPB08.cpp

Function Documentation

bool CheckPath ( PathID path)

Check if the path is OK.

Parameters:
' path | the path

Returns:
true if all is OK
Definition at line 25 of file PropagationNMPBO08.cpp

int NMPBO08_CalculateLeqLT (int nbFreq, double const * Lw, double const * attH, double const * attF,
double fcp, double * LeqH, double * LeqF, double * LeqLT)

Calculates the Long-term sound level Leq due tosmngce at point R, in each given frequency band.

Parameters:
nbFreq The frequencies number (user data)
Lw The sound power levels of the source, in eaduacy band (user data)
attH Attenuations due to the propagation between soand receiver in
homogeneous conditions, in each frequency band {iada)
attF Attenuations due to the propagation between goaind receiver in
downward-refraction conditions, in each frequenagd (user data)
fcp Probability of occurrence of downward-refractmonditions over a long-term
period in a given direction, p in [0, 1] (user Jata
LegH Sound levels due to source Si at point R in hanegus conditions, in each
frequency band (calculated in this function)
LegF Sound levels due to source Si at point R in doanawefraction conditions, in
each frequency band (calculated in this function)
LegLT Long-term sound levels due to source Si at geinh each given frequency
band (calculated in this function)
Returns:

the exception number (0 if no exception)
Definition at line 682 of file PropagationNMPBO8p

bool NMPB08_ClearPath ( PathID path)

clear the path profile
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Parameters:

' path | The path to clear

Returns:
true if all OK
Definition at line 214 of file PropagationNMPBO08p

PathID NMPB08_CreatePath ()

Creates path calculator with default frequency eang

Returns:
the new Propagation Path
Definition at line 41 of file PropagationNMPBO08.cpp

PathID NMPBO08_CreatePathEx (int nbFreq, double const * freq)

Creates path calculator with user defined frequeange.

Parameters:
nbFreq : frequencies number
freq . frequencies values
Returns:

the new Propagation Path
Definition at line 74 of file PropagationNMPBO08.cpp

bool NMPB08_DeletePath ( PathlD path)

Delete the path calculator.

Parameters:

' path | The path to delete

Returns:
true if all OK
Definition at line 186 of file PropagationNMPBO8p

int NMPBO08_DoCalculation ( PathID path)

Do the propagation calculation.

Parameters:

\ path | The path to do propagation calculation

Returns:
the exception number (0 if no exception)



Definition at line 398 of file PropagationNMPBO8p

bool NMPB08_ExtendPath ( PathID path, Position3D_ const * point3D, double g)

Add a segment to the path profile.

Parameters:
path The path to add segment
point3D The 3D coordinates to add
g The impedance value for the segment before thedgoint
Returns:
true if all OK

Definition at line 247 of file PropagationNMPBO8p

bool NMPB08_ExtendPathExt ( PathlD path, Position3D_ const * point3D, double g, ExtensionNMPB

const * ext)

Add a segment to the path profile with extensiotada

Parameters:
path The path to add segment.
point3D The 3D coordinates to add
g The impedance value for the segment before thedgoint
ext The extension data
Returns:
true if all OK

Definition at line 281 of file PropagationNMPBO8p

double const* NMPBO08_GetAttF ( PathlDpath)

Get path attenuations under favorable conditions.

Parameters:
\ path | The path to get attenuations

Returns:
the favorable attenuation for each frequency range
Definition at line 519 of file PropagationNMPBO8p

double const* NMPBO08_GetAttH ( PathlD path)

Get path attenuations under homogeneous conditions.

Parameters:
' path | The path to get attenuations |




Returns:
the homogeneous attenuation for each frequencyrang
Definition at line 546 of file PropagationNMPBO8p

double NMPB08_GetFavorableConditionProbability (  Position3D_ const * source, Position3D _ const
*receiver, intnbAngles, const double * fcpAngles, double angleNorth)

Calculates the favorable conditions probabilitytfoe (SR) direction.

Parameters:
source The source position 3D
receiver The receiver position 3D
nbAngles The number of angle probabilities (should be 18)
fcpAngles The favorable conditions probabilities for thekss 20, 40, 60, ..., 360
angleNorth The north direction (Ox,ON)
Returns:

the favorable conditions probability for the (SRedtion
Definition at line 637 of file PropagationNMPBO8p

double const* NMPBO08_GetFrequencies ( PathlD path)

Gets the frequencies array.

Parameters:
' path | The path containing frequencies

Returns:
the frequencies array
Definition at line 159 of file PropagationNMPBO8p

int NMPBO08_GetNbFrequencies ( PathlD path)

Gets the frequencies number.

Parameters:
\ path | The path containing frequencies

Returns:
the frequencies number
Definition at line 132 of file PropagationNMPBO08p

double NMPB08_Leq_LT (double soundLevel_h, double soundLevel_f, double p)

Calculates long-term sound level for the givengbend levels (homogeneous and favorable)
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Parameters:

soundLevel_h : sound level in homogeneous conditions
soundLevel_f : sound level in downward-refraction conditions
p The average occurrence of downward-refractiorditimms in the direction of
the path
Returns:

the calculated sound level
Definition at line 577 of file PropagationNMPBO8p

bool NMPB08_SetOption ( PathlD path, Option option, bool on_off)

Set an option for the path.

Parameters:
path The path to set the option
option The option to set
on_off True if the option must be set to true
Returns:
true if all OK

Definition at line 104 of file PropagationNMPBO8p

int NMPBO08_SetReceiverHeight ( PathID path, double h)

Set the receiver height.

Parameters:
path The path to set receiver height
h The receiver height

Returns:

the exception number (0 if no exception)
Definition at line 341 of file PropagationNMPBO8p

int NMPBO08_SetSourceHeight (  PathlD path, double h)

Set the source height.

Parameters:
path The path to set source height
h The source height

Returns:

the exception number (0 if no exception)
Definition at line 311 of file PropagationNMPBO8p

double NMPB08_SumLevels (int n, double const * levels)



Calculates sound levels sum.
Used for § 5.2.4 Formula (8) and § 5.2.5 Formuja (9

Parameters:
n the sound levels number
levels The sound levels to sum
Returns:
the sum

Definition at line 605 of file PropagationNMPBO8p

SousCalculs/Diffraction.cpp File Reference

Calculation of diffraction attenuations.
#include "D ffraction. h"
#i ncl ude <mmth. h>

#i ncl ude <stdi o. h>

#i ncl ude <assert. h>

Namespaces

namespac®iffractionNMPB

Functions

doubleDiffractionNMPB::CurveRayl engtlidouble distMN, double curvatureRadius)

Calculates the circular ray length for MN.

doubleDiffractionNMPB::PathDifferencéPosition2Dconst *source2DRosition2Dconst *receiver2D, vector<
ProfilePointNMPB* > screenltems, bool favourableConditions)

Calculation of the path difference for the scretemeents.
doubleDiffractionNMPB::PathDifferencéPosition2Dconst *source2DRosition2Dconst *receiver2D,
ProfilePointNMPB*reflectionltem)

Calculation of the path difference for a reflectielement.
doubleDiffractionNMPB::SidePathDifferenc@Position3Dconst *source3DRosition3Dconst *receiver3D,
vector<ProfilePointNMPB* > screenltems, double &totalDiffDist)

Calculation of the path difference for the siddrdiftions.

Detailed Description
Calculation of diffraction attenuations.

Author:

CSTB

Version:

1.0

Definition in file Diffraction.cpp
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SousCalculs/Diffraction.h File Reference

Calculation of diffraction attenuations.
#i ncl ude "G oundEf fect. h"
#i ncl ude " Enbankment. h"

Classes
» classDiffractionNMPB::Diffraction

Class used to calculate diffraction attenuation. Namespaces
* namespacPBiffractionNMPB

Defines
» #defineDiffraction _Local PROPANS8_Diffraction_

Detailed Description
Calculation of diffraction attenuations.

Author;
CSTB
Version:
1.0
Definition in file Diffraction.h

Define Documentation

#define Diffraction _Local PROPANS_Diffraction_

Definition at line 15 of file Diffraction.h.

SousCalculs/ElementaryPath.cpp File Reference

Elementary path determination (3D -> 2D, convex)hul
#i ncl ude "El enent aryPat h. h"
#i ncl ude <assert.h>
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Namespaces
* namespac&lementaryPathNMPB

Functions
» void ElementaryPathNMPB::ConvexHuNector<ProfilePointNMPB* > &pathltems, int n1, int n2, int level)
Finds the convex hull of the screenltems vector.

» void ElementaryPathNMPB::SetElementaryP@hopagationPattpath)
Sets the elementary path for the given path (cateslconvex hull and plane positions)

Detailed Description
Elementary path determination (3D -> 2D, convex)hul

Author:
CSTB
Version:
1.0
Definition in file ElementaryPath.cpp

SousCalculs/ElementaryPath.h File Reference

Elementary path determination (3D -> 2D, convexX)hul
#i ncl ude <math. h>

#i ncl ude <stdio. h>

#include "../PathStructures. h"

Namespaces
* namespacg&lementaryPathNMPB

Functions
» void ElementaryPathNMPB::ConvexHuWector<ProfilePointNMPB* > &pathltems, int n1, int n2, int level)
Finds the convex hull of the screenltems vector.

» void ElementaryPathNMPB::SetElementaryP@hopagationPattpath)
Sets the elementary path for the given path (cateslconvex hull and plane positions)

Detailed Description
Elementary path determination (3D -> 2D, convex)hul

Author:
CSTB
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Version:
1.0
Definition in file ElementaryPath.h

SousCalculs/Embankment.cpp File Reference

Calculation embankment attenuation.
#i ncl ude " Enmbanknent. h"

#i ncl ude <mmt h. h>

#i ncl ude <stdi o. h>

Namespaces
* namespac&mbankmentNMPB

Detailed Description
Calculation embankment attenuation.

Author:
CSTB
Version:
1.0
Definition in file Embankment.cpp

SousCalculs/Embankment.h File Reference

Calculation embankment attenuation.
#include "../PathStructures. h"

Classes
* classEmbankmentNMPB::Embankment

Class used to calculate the embankment attenuation. Namespaces
* namespac&mbankmentNMPB

Defines
» #defineEmbankment Local PROPAN8_Embankment_

Detailed Description
Calculation embankment attenuation.
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Author:
CSTB
Version:
1.0
Definition in file Embankment.h

Define Documentation

#define Embankment _Local PROPAN8_Embankment_

Definition at line 14 of file Embankment.h.

SousCalculs/GroundEffect.cpp File Reference

Calculation of ground effect attenuations.
#i ncl ude "G oundEffect. h"

#i ncl ude <mat h. h>

#i ncl ude <stdio. h>

Namespaces
* namespac&roundEffectNMPB

Detailed Description

Calculation of ground effect attenuations.

Author:
CSTB
Version:
1.0
Definition in file GroundEffect.cpp

SousCalculs/GroundEffect.h File Reference

Calculation of ground effect attenuations.
#include "../PathStructures. h"
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Classes

» classGroundEffectNMPB::MeanPlane
* Class used to calculate the mean plariassGroundEffectNMPB::GroundEffect

Class used to calculate ground effects. Namespaces
* namespac&roundEffectNMPB

Defines

» #defineMeanPlane Local PROPAN8_MeanPlane_
» #defineGroundEffect Local PROPANS8_GroundEffect

Enumerations

» enumGroundEffectNMPB::GroundCalculationTygeGroundEffectNMPB::AsoE 1,
GroundEffectNMPB::DeltaSol_S© 2,GroundEffectNMPB::DeltaSol OR 3}

Ground Calculation Type used to know when usingatkspr _correctedGpath in the ground attenuation

calculation.

Detailed Description
Calculation of ground effect attenuations.

Author:
CSTB
Version:
1.0
Definition in file GroundEffect.h

Define Documentation

#define GroundEffect _Local PROPANS8_GroundEffect

Definition at line 15 of file GroundEffect.h.

#define MeanPlane _Local PROPAN8_ MeanPlane_

Definition at line 14 of file GroundEffect.h.

Index
INDEX
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