Information on IMMI Update 2: IMMI Version 2025 [581]

As of: 15. April 2026

New Features

New Feature: Open-Air Events

With this feature, we offer a collaborative solution with AFMG / EASE® that enables the use of detailed,
manufacturerindependent electroacoustic designs for open-air sound reinforcement systems in IMMI 2025
Update 02 for sound-emission predictions.

After several years of research and publication of infernationally validated technical papers' , a practical
workflow is now available that enables complex sound reinforcement systems to be calculated in

accordance with 1ISO 9613-2.

At the core of this approach is the new APS (Aggregate Point Sources) format from EASE® 5. A complete
stage configuration—including the orienfation and relative position of each individual source—is transferred
to IMMI as a complete system and can be freely placed and oriented within the geomodel. The entire
frequency range of the third-octave bands from 25 Hz to 20 kHz is supported.

The frequency-dependent sound power levels of the farfield directional characteristics are defermined based
on userdefined input of a sound pressure level in the audience area (e.g., af the FOH position) and
reference spectra of the corresponding stage program [e.g., rock/pop). For this purpose, the APS file
confains a fransfer function between the complex-calculated nearfield spectrum from EASE® 5 and the far-
field spectrum of the APS sources. The concept even allows entry of an entire event timetable for the stage
program, and based on this, time-weighted emission spectra are assigned fo the rating periods (e.g.,
day/night). Thus, noise assessments of an event can be performed intuitively and independently of national
regulations.

. Feistel, S., Blaul, |., Goldmann, T., and Nicht, A. [2024). Sound immission modeling of open-air sound systems.
Audio Engineering Society 157th Convention, New York, NY, USA.

- Blaul, |., Feistel, S., Goldmann, T., and Nicht, A. (2025). Standard-Compliant Sound Immission Forecasts for Open-
Air Music Events. DAGA 2025, Copenhagen, Denmark.

- Goldmann, T., Feistel, S., Blaul, |., and Nicht, A. (2025). Modelling and Verification of low-Frequency Sound
Systems in the Application of Noise Predictions. Audio Engineering Society 159th Convention, long Beach, CA, USA.
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Procedure

With the new EASE® and IMMI workflow, based on the APS approach, a comprehensive solution is now
available that efficiently and consistently infegrates planning with code-compliant noise calculations. All
relevant information can be transferred via a file in APS format.

1. The sound sysfem is designed by the event technician in EASE® 5.81 as usual.

2. loudspeaker positions, directivity patterns, and relevant system data are exported in an APSHformat file.

3. The entire stage and loudspeaker setup, including the alignment and relative position of each individual
source, is imported into IMMI as a complete system via the APS file and can be freely placed and
aligned within the geomodel. The entire frequency range of the third-octave bands from 25 Hz to 20
kHz is supported.

4. The frequency-dependent sound power levels of the farfield directional characteristics are determined
based on userdefined input of a sound pressure level in the audience area (e.g., at the FOH position) as
well as reference spectra of a corresponding sfage program [(e.g., rock/pop). For this purpose, the APS
file confains a transfer function between the complex-calculated neardield spectrum from EASE 5® and the
farfield spectrum of the APS sources.

5. The noise calculation according to DIN ISO 9613-2 is performed.

6. The results are presented in a noise map or receiver point calculation.

Centralized data fransfer reduces fransmission errors. The entire process complies with DIN ISO 9613-2,
and the software used is quality-assured.

How it Works in IMMI

Prerequisites for use in IMMI:

= The feature: Open-air events (subject o a fee)
= An APS file from EASE® 5.81 that provides a defailed description of the festival’s sound system.

First: Define two reference points: the centre of the stage and FOH (Front of House) using the Symbol or
Receiver point element.

Step 1: Launch the option from the menu: Extras | Open-Air and Festival.

Definition of open-air loudspeakers and stage data X

Open-air data

No. |Festival Edit
1| DAGA 2026

2 Wacken Add..

Delete

Open-air data

Documentation

Up Down

Save Open

Close

e Add: Creafe a new festival.
o Edit: Edit an exisfing fesfival or
e Create Project: Finally, create the point sound sources that represent the line arrays.



Clicking “Add” or "Edit" opens the input dialog box, tab: Definition

{Importing APS Data s
| |

Definition  Rating periods Resultdisplay Parameters

Festival name:
DAGA 2026

APS Model (EASE) - File Name:

DADAGAZ026-IMMI ProjektiDresden_Rinne_2025_v2_calc_EASE.aps E
Geometry
Stage centre X | 41146349] v | 5657387,05) =
Front of House (FOH) x| 41143744] v | 565734795] =
Stage width /m (optional) 20,00
i @ Create help elements
| Number of bands 2 S =
| 1. Kings of Confenience 2, Feist
General
Band name Kings of Confenience
| Level, Time
| Level at FOH /dB(A) 94,00
| Wusic style (according to lsisure noise study)  ReckiPop ~
|
| Playing time |2U 00 5 | to |2‘I 00
|
|
| oK Cancel Help

e Festival Name: The name that identifies the entfire festival.

e APS Model (EASE) - File Name: The APS file generated by EASE® that provides information about the
festival’s musical equipment.

Geometry: Here, the X/Y coordinates of the centre of the sfage and the FOH location are entered or
can be faken from the geometries of existing symbol elements in the project. The stage’s orientation is
constructed perpendicular fo the line connecting the centre of the stage and the FOH. The exact distance
from the FOH point to the centre of the stage is stored in the APS file. A symbol element with exactly this
distance is added to the project.

Generate Auxiliary Elements: Optionally, auxiliary elements can be generated to represent the stage and
symbolize the direction from the stage to the audience.

Number of Bands: Specifies how many bands are performing at this fesfival. For each of these bands,

the following can be specified individually:

e Band Name: Name

e Sound level at FOH/dB(A): The desired level af the FOH point for this band.

e For each band, the music style can be selected according to the Saxon Leisure Noise Study
(Sachsischer Freizeitlarmstudie?).

e The performance time specifies the time slot during which the band performs.

Tab: Rating periods:

{Importing APS Data X
| |
Definition Rating periods Resultdisplay Parameters
Periods
Em. variant Start End Duration /h Rating time /h
Day o600 5| 2200 I 1600 | 16,00
Nignt 2200 2| |os00 I 800 | 1,00
(i ] Check Periods

The emission variants sef or selected in Project | Properties are displayed here. Enter the reference fime in the
Rating Time/h input field.

2 hitps:/ /www.umwelt.sachsen.de/sachsischefreizeitlarmstudie-6 567 himl



Tab: Result Display

The intermediate results of the emission calculation are displayed here.

Results of partial times: DAGA 2026

Partial times

NO. |Band name Start End Duration /h |Em. variant L(FOH)/dB |Kt/dB Lr/dB
1 |Kings of Confenience 20:00 21:00 1.00|Day 94.00 -12.04 81.96
2 |Feist 21:00 22:00 1.00|Day 9500 -12.04 82 96
3 |Feist 22:00 23:00 1.00 | Night 95.00 0.00 95.00

Info: Lr = L{(FOH) + Kt /dB

Rating periods

NO. [Name Start End Length /h Rating time /h Lr/dB
1|Day 06:00 22:00 16.00 16.00 8550
2 | Night 22:00 06:00 8.00 1.00 95.00

Tab: Parameters

Using the “Sound Source” element type, you can select whether the point source should be according to

e SO Q6132 or
o CNOSSOSEU.

Using “Custom Spectrum,” you can define a frequency response curve that can be selected as a custom
music style on the “Definition” page.

Close the input dialog box.

Step 2: Click Create project.

Open-air data

No. |Festival Edit ...

DAGA 2026
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Delete
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o Openiir project created
Documentation
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Save Open

Close

Close the dialog box. The generated sources will be displayed on the site plan.



Step 3: Perform a receiver point or grid calculation.

Calculation Background

The modelling of IMMI sources is based on an APS file (APS = aggregated point source), as provided by the
FASE® software.

An APS file confains (for each line array):

The geometry of the line array’s installation site

The directivity pattern of the line array

The vectors of the main radiation direction

The simulated sound pressure spectrum af maximum array drive at a distance of 1000 m in the main
radiation direction (“on-axis spectrum”)

The simulated nearfield spectrum (af the FOH position, “nearfield point spectrum”)

For delay lines, the affenuation of the array compared fo the arrays directly on sfage.

Note: APS files are encrypted and can only be read by the EASE® and IMMI programs.

Calculation of the emission from ISO 9613-2 and CNOSSOS-EU sources

For each line array, an ISO 9613-2 point sound source is generated in IMMI. The sound power spectrum of
these ISO point sources can be generated from the spectra in the APS file.

If multiple bands perform during a given time period, these bands use the same line arrays. However,
musical style and FOH levels (see Step 3) may vary from band o band. Band-dependent parameters are
denoted in index B.

1.

Reading the “on-axis spectrum” from the APS file. This spectrum contains simulated sound pressure levels
at a distance of 1000 m from the source. (Son)



2. The "on-axis spectrum” is converted to sound power at the source point.
(Addition of: 20 *10g(1000) + 11 = 71 dB) (Sonar)

3. A spectrum is generated that corresponds fo the selected music style according to the Saxon Leisure
Study. The spectrum is normalized so that the A-weighted sum level equals the FOH level enfered in the
dialog box. (Ssfis for e

4. The "neardield spectrum” from the APS file is subtracted from the spectrum from step 3. This adapts the

music-style spectrum to the sysfem's actual behaviour.

(dSFOH:SSHS,FOH_SNF)

The result from step 4 is added to the spectrum from step 2.

O

6. The parttime bonus is defermined based on the duration of the band's performance and the Rating
period and is added to the result from step 5.
Example: A band performs for 2.5 hours during the “day” period (6:00 a.m. = 10:00 p.m., duration 16
hours)

The parttime penalty is: T; 5 = 10 * log (g) = —8.06 dB
7. If a band performs partly during the "day” and partly during the “night” period, pro-rated time-of-day

surcharges are calculated for each period.
The partial sound power of a band is therefore calculated as follows:

Lw,g = Soagp + (Ssrrsron,s — Snr) + Tz,

8. If multiple bands perform at a festival, the spectra for each band are calculated on a scale of 1 to 7 and
added together to determine the fofal sound power of the source. The total sound power of a point

source is Therefore:
LW = é @LW,B
B

(@ = energetic addition)

9. The directional pattern from the APS file is assigned to the source.
10.The vector of the main radiation direction is assigned to the source.

Online Map Services: Browser Engine — Extensions

Introduction of Openlayers Version 10
To import background images and,/or geodata from online map services, you can now use the Microsoft
Edge browser with the latest Openlayers version 10.

Via the menu: Settings | Environment, on the Maps and Coordinates page, select Microsoft Edge —
Openlayers 10 from the Browser Engine drop-down menu.

Set-up of work environment

Input UserInterface Help Save Workarea Maps andcoordinates | anguage Lists and spectra Folder Other Calculation Compatibility

B Trim bitmaps in case of coordinate transformations

[C) Show input fields for the origin of the world coordinate sys

Mapbox Key:
Bing Maps Key:
0OSM Base URL: hitp:/iwww.overpass-api.de/apifxapi?map?bbox= «2 [JUse general proxy server
Browser Engine: |Microsoﬂ|ntemet Explorer V|
. ~ |Microsoft Internet Explorer
Online web maps:  |yicrasoft Edge - OpenlLayers 2

Microsoft Edge - OpenLayers 10



Optimization of Geodata Downloads

When downloading (importing) geodata in the OSM vector data format (OpenStreetMap) via an explicit
proxy server, download issues could occur under certain conditions. To resolve this issue, the “Use General
Proxy Server” option is now available in the dialog box.

WMTS Layer Types Available for Online Map Services

When defining online map services, the layer type “Web Map Tile Service layer (WMTS)" is now also
available.

A WMTS layer is a standardized geodata service from the Open Geospatial Consortium (OGC) that
provides maps as pre-generated tiles over the Internet. Thanks to caching, it offers very fast rendering,
making it ideal for background maps; however, it is limited o predefined zoom levels and projections.

Key Features and Functionality:

e Technology: Unlike WMS, which dynamically generates maps, WMTS delivers pre-rendered image files
from a cache.

o Performance: By using prerendered files, performance is significantly higher compared to WWMS
services, especially when there are many concurrent users.

e Llimifations: Only fixed scale levels (zoom levels) and, as a rule, a limited number of projections can be
used.

o Application: Typically used for background maps (e.g., aerial photos, topographic maps) in GIS
software such as QGIS or ArcGIS.

e Access: Access is via standardized requests (GetCapabilities, CetTile), often using HTTP GET.

WMTS is ideal when a fast, high-performance background map is more important than dynamic styling
options, as is the case with VWWMS.

Add/edit a map service X

Wap service name

Layer Type: XYZ Map Layer (XYZ}

Layer Name: Austria_Basema| p

Smallestzoom level. 5

Base address: “hitp:#imapsneu wien.
30.png”

() Mapbox Key

Options: i
format “image/pg,
sphericallercator. frue,
numZoomLevels: 21

}

OK Cancel Help

In the “Layer Type" drop-down menu, you can now also select “Web Map Tile Service Layer (WMTS).”

New Map Services
Additional online map services are available via our freely accessible list of online map services. The
following map services have been added:

o TopPlusOpen (XYZ)

o BKG TopPlusOpen — in color (WMTS)
e Bavaria: Web map (WMTS)

o Bavaria: Web map gray (WMTS)

o Bavaria: Topographic map (WMTS)



e Bavaria: Aerial photo (WMTS)
e Bavaria: Color infrared aerial photo (WMTS)
o Czech Republic: Orthofoto — 03-2026

Note 1: If the new map services do not appear in your list, it may be because your current list has already
been edited, and therefore, the entire list was not overwritien during the update installation. However, you
can open the included list manually at any time. To do this, click the “load / Save” button, select the menu
item “load list and delete existing list,” and select the file “VWebMaplist_000.oms" in the directory

"C:\ProgramData \IMMN\WebMaps.” However, don't forget to back up your own list beforehand (“Back

up entire list").

The program always works with the file “VWebMaplist.oms.” The file “WebMaplist_000.oms" is always
updated when the software is installed and always contains the current release status.

Note 2: If you have defined your own map services and would like to see them included in our
comprehensive list during the next update insfallation, please feel free to send them to us so we can add

them. To do this, select your map service from the list, choose the “Save selected list enfry” function via the
“load / Save” button, and send us this OSM file.

Additional Coordinate Systems and Date
The following coordinate systems can now be used:

o Belgian Lambert2008 coordinates
e Singapore SVY21 Transverse Mercator

The following coordinate date can now be used:

e SVY21 (SG), Base/, W(ES84

New Hardware Keys (Sentinel HL Max
The green “Sentinel HL MAX" hardware keys are now supported by IMMI.

With the infroduction of the latest generation of hardware keys, IMMI's access to these keys has also been
technically updated. In this context, a minimum driver version of 7 is required.

IF an older driver version is installed, the hardware key and the associated license may not be recognized or
displayed under cerfain circumstances. In this case, it is recommended to run the latest HaspUserSetup.exe

(C:\Program Files (x86)\IMMI 2025\Hardkey).

Photovoltaic Element Library: Macro: Photovoltaic Modules on Building Fagade

This macro allows photovoltaic modules to be arranged along one side of a building. To do this, select any
side of a building on the site plan using the mouse. Right<lick to open the Macro: “Create Solar field”.
Additionally, an offsef of the modules relative o the ground level can be specified.



Element Library Aircraft Noise: New ATD Substitution Table for Aircraft Noise

A new, up-todate ATD substitution table is now available in the Aircraft Noise forecast type
(ATD_Substitutions_2026-01.csv). This table maps the aircraft types of the AzB groups to the Aircraft Type
Designators (ATD). The new substitution table is automatically made available via the update installation in
the directory “C:\ProgramData \IMMNDB".

Changes

e Vertical grid on a building with a roof: If a vertical grid is displayed alongside one or more buildings
that have a roof structure, the roof edges are now shown in the vertical projection onfo the vertical grid
plane—when using elevation points and lines (not when using an IDG).

Raster Tag [ Normales Projekt, Rel. Hohe 4.00m ]
0 20 40 60 80 100 120 140

[

0 20 40 60 80 100 120 140

Image: Roof edges on the vertical grid. The lines are solid if the edges are in front of the vertical grid
and dashed if the edges are behind the vertical grid.

e Input assistance for JTVZ Road Hungary: The ten input fields for Vehicles/day now include the following
functions: Copy values to the clipboard and Paste values from the clipboard. Additionally, all input
values can be reset to “0."

Calculate Q from JDTV X ™
= | EU V| =
Vehicles/day =
Passenger car _l Copy values to clipboard
vans 0,000 Paste values from clipboard
Buses 0,000 Reset
Articulated buses 0,000
Medium trucks 0,000
Heawy trucks 0,000
Truck-trailer combination 0,000
Semi-trailer truck 0,000
Special heavy vehicle 0,000
Motorcycle 0,000
Road type Main roadsiroads with heavy transit traffic ~
Day Day: ~
Might Might: ~
8 Combine day and evening/rest
OK Cancel Help

o Set plan content dialog box: This dialog can now be accessed directly from the site plan axis popup
menu. This feature is particularly useful in calculator versions, as they do not display a toolbox from
which this function is normally accessible.

o Plan section list: Using the Options button, you can now configure how the list behaves when you
doubleclick an entry or select an entry from the foolbox.

e Macro: Create solar field: The skefch is now a 3D view. It can be rofated by clicking and dragging with
the mouse.

e list of time periods: Two new functions have been added here.
e Show References: lists which sound sources use which time period.



o Check on Delefion: Before a time period is delefed, IMMI displays which sources are linked fo this
fime period.

18th BImSchV: Two assessment regulations have been added: 18th BImSchV, 2021 and 18th BimSchV
(4-hour rule), 2021

Check of reference spectra: If an emission spectrum was deleted from the intfernal dafabase, the system
previously displayed which sources the spectrum was linked to before deletion. If necessary, the delefion
process was cancelled. This check now also applies when delefing reflection, aftenuation, and inferior
sound level spectra. For all spectrum types, a list of the referenced sound sources can now be generated.

Bug Fixes

Display of the main dialog for editing all elements: Depending on the screen resolution and/or the font
scaling sefting, the dialog box was not displayed in full on the screen. Now, some control and display
elements adjust their size and position based on the available space for the dialog box, ensuring that all
buttons and display elements are always visible.

Grid forecast: If reflections higher than first order were used in one of the parameters sefs for reference or
oplimized calculations, these were not taken into account in the grid forecast.

RLS 19 — Userdefined road surfaces: It was possible to define road surfaces and the associated “DSD”

surcharges and discounts, but when selecting such a road surface in a road dialog box, the user-defined
surface was not displayed. Instead of the name, only an empty field appeared. Road surfaces can now
be selected correctly.

Geometry conflict checking: The button for resolving some of these conflicts was no longer visible,
making it impossible to resolve them. This button is now visible again.

Printing 3D fagade levels: VWhen printing 3D fogade levels, the floor level sef in the toolbox was not
applied to the prinfout. The ground-floor levels were always printed by default. The selection is now
correctly applied to the prinfout.

Floor height in the plan section list: If the result was saved in the section list, the floor height was not
correctly applied when selecting a section with a result in the toolbox. Only the ground floor was
displayed. The saved floor height is now displayed.

Shape export of receiver points: The crash during the shape export of r points has been fixed.

The “Create solar field” function did not work if the three points P1, P2, and P3 were aligned in a
straight line and P1 was positioned above P2. This arrangement was useful for creating vertically
oriented modules. This configuration is now possible.

See also: Macro: Photovoltaic Modules on House Facade.

Multicore calculation in the photovoltaic module was not working correctly. The issue has now been
resolved.

The colouring of the photovoltaic modules based on the calculated glare fime was no longer displayed
correctly. The display is now correct again.

Create macro r points. A runtime error could occur here if the node numbers used fo define the sections
where IPs were to be created were not predfilled. In earlier versions of this macro, the “All Sectfions”
option was enabled, and the node numbers were irrelevant. This option is now enabled by default
again.



Time period functions: In the pop-up menu of the element mask, time period functions could be called up,
where the assignment of the time period fo the sound source was not performed correctly. The error has
now been fixed.

Calculation of lateral path length: For “Reflection” elements where the “Diffraction” property was sef,
incorrect values for the lateral path length could occur in the CNOSSOSEU library. In most cases, the
affenuation factor was too low. The calculation has been corrected.

Element Legend. When displaying the element legend on a report page, elements in the legend might
have been displayed incorrectly. This occurred when the legend's fill mode was not set to “autoill.” The
legend now displays correctly again.

Element Rotatfion: A runtime error that occurred when rotating a sound source element has been fixed.

Reflection Spectra: VWhen moving reflection specira within the project’s internal spectrum database,
incorrect reflection spectra were assigned to elements of the Room, Room Wall, and Solid Room types.

Geometry Conflict Check: All conflict resolution features are available again.

Directivity Input via XHN Files: VWhen defining the main radiation direction with an angle Phi = 90° and
Theta = 0°, the directivity was not taken info account. This has now been fixed.

Optimization for photovoltaics: In the block functions (edit block) for r points, properties of the
"Photovoltaic glare” forecast type (parameters for the line of sight) were also available for selection in
projects using the “Noise” forecast type. These properties are now only available via the “Photovoltaic
glare” forecast type.

If grid results were displayed on the site plan and various sections of the site plan were defined, selecting
a defined section from the list could result in an “Error during area check” message. This error has been
corrected.

Pollutants / AUSTAL: A program crash occurred when creating a calculation grid. This has been fixed.

If you have any questions, please feel free to contact us:
Wolfel Engineering GmbH + Co. KG
Max-Planck-Strafe 15

97204 Hochberg

Germany

Telephone: +49 931 49708-0

Email: info@immi.eu

Internet: www.immi.eu

Technical support/hotline:
Ms. Denise Miller
Telephone: +49 931 49708-505

Email: denise.mueller@woelfel.de

Email hotline: info@immi.eu
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