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1 Introduction  

1.1 EASE 5 Third Edition  

²ŜƭŎƻƳŜ ǘƻ ά9!{9 р Third 9Řƛǘƛƻƴέ ƻǊ ǎƘƻǊǘΣ ά9!{9 р-T9έΦ After the First and Second Edition of EASE 5, 

this is the third landmark release of EASE that is based on the new platform employing 64-bit, DirectX, 

and the .NET framework. EASE 5 has been developed from scratch over the course of several years 

with the purpose of establishing a new platform that focuses on both usability and simulation accuracy. 

By bringing EASE to this new platform, modeling sound reinforcement systems and room acoustics is 

made much easier. With the new version it is faster to achieve precise, reliable results and to 

understand the acoustic performance of a venue or space. At the same time, EASE will keep growing 

continuously; new features will be added and new technologies incorporated. 

EASE on the new platform is replacing the predecessor platform of EASE 4 step by step: 

1. With respect to functionality: The Third Edition of EASE 5 offers all the functionality of the 

predecessor EASE 4.4 except for a few features, and it goes beyond. It provides a 

comprehensive, consistent set of functions and tools for designing sound systems in rooms in 

a structured and intuitive way. It allows dealing with everyday projects as well as with large 

and complex projects in a time-efficient way and with a modern user interface. Subsequent 

releases will further expand on that in every relevant aspect. 

2. With respect to program structure: EASE 5 consists of a main program that is implemented on 

the new platform. It provides the functionality to manage and view the project, to enter and 

modify the room geometry, and to configure and tune the loudspeaker system and the 

acoustics of the venue. Based on the new Acousteer engine, various types of calculations can 

be performed in the main program as well, in real time and very precisely. The separate Room 

Mapping and Ray Tracing calculation modules have been upgraded, expanded, and integrated 

in EASE 5 as well as the Probe and EARS post-processing modules. The functionality of these 

modules will be incorporated in the main program as part of the work on the next editions.  

Ultimately, our goal is not only to transfer existing functionality to a modern platform. Our primary 

goal is to use this new platform to create innovations that combine acoustic questions with 

technological solutions, such as new and creative ways of displaying and interacting with simulation 

results in order to optimize the sound of a venue, to employ cloud-computing services in order to share 

data and support calculations, or to provide high-end auralizations for use in AR/VR environments. 

For more details about our approach, about the new platform, and about our vision for the new 

software, please refer to the EASE Development website. 

https://www.afmg.eu/node/757
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Program Structure  

The structure of the program is depicted in Figure 1.1. The main program acts as the entry point and 

core of the software. It provides access to the integrated Acousteer real-time simulation engine as well 

as to the separate Room Mapping and Ray Tracing calculation modules. These modules can be used to 

perform various investigations, generate mappings, and calculate response information. Analysis and 

auralization of these response data is conducted in the Probe and EARS modules, respectively. The 

Material Editor allows entering and modifying user-defined acoustic materials. 

Feature Levels  and Licenses  

EASE 5 is available for three different types of licenses, or so-called feature access levels: 

¶ EASE Junior provides extensive functionality for entry-level users as well as for advanced users 

who are mainly concerned with direct field and coverage investigations as well as statistical 

room acoustics in moderately complex venues. 

¶ EASE Standard includes additional tools for investigating the sound field using ray tracing 

methods, conducting reflection analysis, and calculating mappings in acoustically more 

challenging rooms and environments, where, for example, strong early reflections play an 

important role. 

¶ EASE Pro offers the entire set of available features for modeling and investigating rooms. It 

uses advanced ray-tracing methods including scattering calculations to generate mappings, 

reflectograms, and impulse responses. On this basis it also provides the ability to create 

binaural and B-format auralization results. 

More details about the different feature levels of EASE 5 can be found on the EASE website. 

1.2 About this Manual  

This document aims to serve as an introduction and as a compact reference for all users. It provides a 

systematic overview of all functions and features of EASE 5 as well as some of its background. However, 

if you wish to learn more about practical workflows, usage details, and related references please visit 

the AFMG website. Learning content, a knowledge base, training videos as well as other information 

Figure 1.1 Overview over the primary modules of the software and their functionalities. 

https://www.afmg.eu/en/version-comparison-ease-5-fe
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are available online. In particular, we would like to point you at our video tutorials as well as the Learn 

EASE website. 

Structure of the Userôs Guide 

¢Ƙƛǎ ǳǎŜǊΩǎ ƎǳƛŘŜ ƛǎ ǎǘǊǳŎǘǳǊŜŘ ŀǎ ŦƻƭƭƻǿǎΦ ¢ƘŜ ŦƛǊǎǘ ŎƘŀǇǘŜǊǎ ŎƻǾŜǊ ƎŜƴŜǊŀƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΣ ǎǳŎƘ 

as installation, licensing, the software environment, and managing projects. The next chapters deal 

with how projects and room models can be viewed and of which parts they consist. After that, the 

room entry, import functions, as well as the definition of sound system and the room acoustic 

characteristics are described. At the end of the manual, the calculation modules are introduced. The 

appendices include a complete list of short cuts as well as references to important publications and 

articles. 

Notice that the calculation modules provide also a separate help function. It can be accessed by 

pressing F1 or opening the HELP > TOPICS menu. This will display help texts about individual windows 

and functions in these modules. 

Conventions  and Terminology  

The following conventions and terminology are used in this document: 

¶ A left-click means pressing the left mouse button and releasing it. LMB is the acronym for left 

mouse button. Similarly, a right-click means pressing the right mouse button (RMB). The 

middle mouse button is abbreviated by MMB. Many mouse devices combine the MMB with a 

mouse wheel that can be pressed. 

¶ Many elements of the graphical user interface (GUI or UI) show some reaction when the mouse 

is moved over them. This activity is also called hovering. Most often, helpful information is 

displayed such as tool tip texts. Often, the item under the mouse as well as related items in 

the software are highlighted. 

¶ In this document, the user interface will often be referenced. Labels displayed in the user 

interface will be indicated in this document by a special font, such as in FILE menu. 

¶ The menu of the main window of the software is implemented as a so-called ribbon menu 

similar to many Microsoft applications. 

¶ With respect to the room model, elementary parts of the model will be referred to as elements, 

items, or also objects. These parts can be surface elements, called faces, sound sources, called 

loudspeakers, measurement locations or mapping planes called listener seats and audience 

areas as well as section plans or bitmaps called drawings. For more details, please refer to 

section 5 about project elements. 

¶ A room element can be selected by left-clicking on it. When selected, the properties of the 

element can be accessed as well as some other functions depending on the type of element. 

It is also possible to select multiple items for further actions, such as for changing their 

location. This is called multi-select. An item can be deselected, for example, by selecting 

another item. 

¶ Short cuts refer to key combinations of the keyboard that activate certain functions from the 

menu or in the context of an activity. 

  

https://www.youtube.com/@AFMG.Simulation.Measurement
https://www.afmg.eu/en/learn-ease
https://www.afmg.eu/en/learn-ease
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Further commonly used abbreviations are listed below. 

ETC Energy-time-curve 
IR Impulse response 
JND Just noticeable difference 
MIV Maximum input voltage 
RT Reverberation time 
SPL Sound pressure level 
STI Speech transmission index 
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2 Installation and Activation of the Software  

2.1 System Requirements  

For EASE 5 to install and run properly, the hardware and software requirements must be fulfilled. These 

are ƭƛǎǘŜŘ ƻƴ !CaDΩǎ ǿŜōǎƛǘŜ. 

2.2 Installing the Software  

EASE 5 can be installed on a computer in just a few steps. See the Installation Instructions ƻƴ !CaDΩǎ 

website for more details. 

2.3 Activating the Software  

When running EASE for the first time, you will be prompted to activate the software. To do that please 

make sure that you have internet access and that you have your log-in credentials for the AFMG 

Download Portal at hand. 

Enter your e-mail address and password and click on LOG I N to proceed. The next window will show 

you one or multiple licenses that are registered for your account. Select one of them in order to 

activate the software. 

There are several additional options on this page: 

¶ Pressing the + button will show you more details about the particular license. 

¶ It is recommended to provide the computer name or some other identifier so that it is easier 

at a later point of time to determine on which computer the license was activated. 

¶ If you wish to disallow other users of the computer to deactivate the software select the 

REQUIRE LOG- I N radio button. 

Click ACTIVATE SOFTWARE to activate the selected license. Deactivating and switching licenses are 

discussed in section 3.3. 

https://www.afmg.eu/en/ease-5-fe-software-hardware-requirements
https://www.afmg.eu/en/installation-and-licensing-ease-5-fe
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Figure 2.1 Selecting a license to activate the software. 

2.4 Allowing Data Collection for Software Improvements  

After the first installation of EASE 5, you will also be asked to provide consent for data to be collected 

during the run time of the software. If allowed, the software will send errors that occurred during the 

use of the software to AFMG in a completely anonymous way. Also, the duration of the software 

session can be provided to AFMG in an anonymous way. 
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Figure 2.2 AFMG requesting consent for collecting error information. 

These data will be used solely to improve the software for all users. The collection is optional. It is 

detailed in the Data Protection Policy (DPP) of EASE 5. Select ALLOW BOTH ǘƻ ǎǳǇǇƻǊǘ !CaDΩǎ ŜŦŦƻǊǘǎ ƻŦ 

improving the software. 

2.5 Software Updates  

New features as well as bug fixes are provided for EASE on a regular basis. When a new software 

version is available, a notification is shown in the title bar of the main program window. 

 

Figure 2.3 Update notification in the title bar of the main window. 

Click on the UPDATE AVAILABLE button to open the EASE Upgrade History website. It provides more 

information about the available upgrades as well as a link to the AFMG Download Portal where the 

latest software versions can be downloaded. See the Installation Instructions ƻƴ !CaDΩǎ ǿŜōǎƛǘŜ ŦƻǊ 

more details. 

It is highly recommended to always keep the software up to date. 

https://www.afmg.eu/node/758
https://www.afmg.eu/en/ease-5-fe-upgrade-history
https://downloads.afmg.eu/
https://www.afmg.eu/en/installation-and-licensing-ease-5-fe
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2.6 Technical Support  

If you need assistance with the software, we provide numerous options on the AFMG Support website. 

You may also send your request directly to the AFMG support team via our contact form. 

2.7 Error Messages  

Although EASE is being developed according to very high quality standards, sometimes, under specific 

circumstances, the software may fail. If this happens, a dialog window is shown that allows you to send 

the error details as well as the currently loaded project directly to the technical support team at AFMG. 

Sending the error information to AFMG will not only allow us to assist you in a timely fashion but it will 

also allow us to fix the problem in future program versions. To take advantage of bug fixes and new 

features always make sure that you are using the latest version of the software (see section 2.5). 

2.8 First Use  

When you use EASE for the first time it can be helpful to adjust the most important program settings. 

General application settings can be found in the OPTIONS area of EASE. To go there, click on the   

menu button and then on OPTIONS.  

At this point, there is only one setting to be verified. By default, EASE will be using metric units for the 

unit system. If you wish to work in US units select US CUSTOMARY instead of METRIC on the page. This 

will switch, e.g., the length unit from meters to feet and inches. Other units will be switched as well. 

 

Figure 2.4 Selection of unit system in Options area. 

Additionally on this page, you may view and change the choices you made about allowing AFMG to 

collect usage data for software improvements.  

https://www.afmg.eu/en/support
https://www.afmg.eu/en/form/contact
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3 Program Overview  

3.1 Main Window  

When EASE is started for the first time its main window will look similar to the picture shown in Figure 

3.1. There are five distinct areas: 

1. The title bar of the window displays the name of the current project. It also provides quick 

access buttons for several functions. 

2. Directly below, the ribbon menu gives ŀŎŎŜǎǎ ǘƻ Ƴƻǎǘ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŦǳƴŎǘƛƻƴǎΦ 

3. The area on the left is where the properties window is shown. 

4. The area on the right side usually holds various view windows. 

5. The status bar is located at the very bottom. 

 

   

Figure 3.1 Main program window and important parts of it. 

3.1.1 Short Cuts  

Many functions can be accessed not just using the buttons of the graphical user interface but also using 

shortcuts. There are two types of shortcuts: 

¶ Ribbon-based shortcuts are linked directly to menu buttons in the ribbon. Press Alt to view 

and to use them. For example, pressing Alt, then F, then N, in a sequence will start a new 

project just like clicking on FILE > NEW does. 

1 

2 

3 
4 

5 
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¶ Many functions also have dedicated shortcuts. For example, a new project can be started also 

by pressing Ctrl and N simultaneously. These specific shortcuts are typically displayed in the 

corresponding tool tip of the button or control (see Figure 3.2). 

 

Figure 3.2 Tool tip for New Project menu command showing the shortcut Ctrl+N. 

3.1.2 Window Layout  

All major windows can be accessed through the Windows ribbon menu (see Figure 3.3). Click on WINDOW 

LAYOUT > DEFAULT if you would like to reset the window layout to its original state after the first 

installation. 

  

 

Figure 3.3 The Windows ribbon menu of EASE 5. 

Windows can be resized and moved independently from the main window if desired. To move a 

window, left-click on its title bar and drag it to the new position. 
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Figure 3.4 Floating properties window. Possible docking locations are indicated in gray. 

A window can be docked back into the main window by dragging and dropping it onto one of the  

docking icons. 

For docked windows the  pin button can be used to unpin the window and temporarily hide it. Click 

again on the  pin button to permanently show the window. 

3.2 Application Settings  

The settings area of EASE 5 can be accessed by clicking on the  menu button.  

3.2.1 Options Page  

On the OPTIONS page, adjustments can be made concerning the general usage of the software.  

¶ In the UNIT SYSTEM section, the unit setting can be switched between SI metric units, e.g., 

meters, and US customary/architectural units, e.g., feet and inches.  

¶ In the CUSTOM MATERIALS section, a user-defined folder can be selected from which material 

files are loaded and shown as part of the custom materials database (see section 8.1). This 

folder can be on the local hard disk or on a network drive in order to make it easier to share 

acoustic materials across a company or project team. All MAT files in any subfolder are 

automatically loaded and search tags are assigned to each material corresponding to its folder 

location. 
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o Use the  open button to select the additional database folder. 

o Use the  clear button to not use the additional folder for loading materials anymore. 

o Use the  refresh button to let EASE reread the folder, e.g. after a temporary 

disconnect. 

¶ The settings regarding data collection for software improvements can be modified. 

3.2.2 Other Settings  

On the ACCOUNT page, the currently active license can be viewed (more details are given in section 3.3). 

Also, details about the installed program version are made available on this page. 

On the THIRD- PARTY SOFTWARE page, license information is listed for the various components that are 

used by EASE. 

3.3 Managing Licenses  

To view and manage your software license, click on the  menu button and open the ACCOUNT 

page.  

 

Figure 3.5 Viewing account data and managing licenses. 

The page shows a number of details related to the currently active license: 

¶ The E- MAIL ADDRESS corresponds to the log-in credentials that you have used for activating 

the software (see section 2.3). 

¶ The LICENSE ID  identifies the license that you are currently using. When you contact AFMG 

about technical support questions, you will be most likely asked for the License ID. 

¶ The FEATURE LEVEL provides information about which modules are available as part of this 

license. It will also indicate whether the current license is a trial license and it will show the 

expiration date for time-limited licenses. 
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¶ During the purchase the license was registered under a specific company name. This name is 

shown under LICENSED COMPANY. This name will also be included when saving result pictures 

from the calculation modules of EASE. 

¶ The COMPUTER NAME shows the identifier that you used to activate the license initially (see 

section 2.3). 

¶ The PERMISSION FOR SOFTWARE DEACTIVATION setting determines whether only the same user 

who activated the software can deactivate it or anybody using the computer. 

These pieces of information have been either acquired when the software was activated or are part of 

the license purchased. They will be updated when switching to another license or account. 

3.3.1 Deactivating the Software  

In EASE, after the software was activated (see section 2.3) it can be deactivated again in order to free 

up the license for use on another computer. To do so, click on the DEACTIVATE SOFTWARE button. Note 

that after successfully completing this step, EASE will close and cannot be used unless becoming 

activated again. 

If you are going to ultimately uninstall the software it is strongly advised to deactivate the license 

before uninstalling. 

3.3.2 Switching to Another License  

If several licenses are registered under the same account, you can switch between them. After clicking 

on SWITCH LICENSE, you will first be asked if you want to actually return the currently installed license. 

This is required before activating a different license. After the current license was released successfully 

you will be guided through the same activation process as described in section 2.3. Following these 

steps, you can select a different license from the same user account or you can change the user 

account, as well. 

After completing all steps, the ACCOUNT page will be updated and show the current licensing status. 

3.4 Managing Projects  

In EASE 5, projects are managed using the FILE  ribbon menu (Figure 3.6).  

  

Figure 3.6 The File ribbon menu is used to manage projects. 

Clicking on the NEW button will discard the current project and create an empty, new project. 
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Using the OPEN button, you can load project files from the local 

computer or from the network. Projects saved with EASE 5 will have 

the file extension ά.eprjέ. You may also open projects saved by EASE 

4, please see section 11.10 about importing from EASE 4 for more 

details. CAD model files in DWG format can be loaded as well. 

Certain rules apply as to which data in a DWG file can be imported 

(see section 7.1). In addition to complete projects or CAD geometry data, sound system configuration 

files in the XLD text format can opened, too (see section 9.7.5). 

Note that you can select recently used files by opening the FILE  NAME dropdown menu. 

The current project can be saved to its current file location using the SAVE button or saved in a new 

location by clicking on SAVE AS. 

Further functions in the FILE  ribbon menu are concerned with importing from and exporting to other 

formats: 

¶ Using the PROJECT > ADD command, existing EASE 5 projects as well as projects in EASE 4 or 

DWG file format and sound system configurations in the XLD text format can be loaded and 

inserted into the current project. The project to be added will be placed at the origin. A 

selection set will be created automatically so that the inserted project can be moved and 

manipulated easily. 

This function is particularly useful when working with a library of frequently used objects, such 

as columns or pews. It is also useful for updating an existing project based on a revised DWG 

model file. The feature can be used for replacing parts of the model, such as the sound system, 

as well. 

¶ Projects can also be saved in DWG format as well as EASE 4 format using the PROJECT > SAVE 

AS button (see sections 11.9 and 11.10). Notice that the DWG and EASE 4 formats are not 

completely compatible with EASE 5 and that data will be converted and reduced accordingly. 

Additionally, the sound system part of the project can be exported in the text-based XLD 

format for import and use on other platforms (see also section 9.7.5). The sound system can 

also be exported as an APS model for noise immission forecasts (see section 11.11) In addition, 

the XED text format can be selected. For this output format, the outlines of the faces of the 

room are converted to consecutive line elements and saved as a wireframe drawing. This file 

type can be used to create loudspeaker case drawings in EASE SpeakerLab. 

¶ To support model entry and easier orientation, drawing images can be loaded, as well. Click 

on DRAWING > LOAD to load a bitmap for the floor plan, front view, or section view (see section 

7.1). 

Note for EASE 4 users: Projects in EASE 5 do not need to be packed and unpacked. A project file always carries all 

of the relevant information with it, including speaker model files (GLL, DLL) and material files (MAT). When the 

project file is opened, these files will be automatically added to the local database if they are not already available 

on the computer. 

3.4.1 Limitations for Projects  

It is important to note that EASE 5 has limitations regarding the size of the model as well as regarding 

the number of items that the model consists of. 

The software has been optimized for room models of up to approximately 10 000 faces and about 

1 000 loudspeakers. Beyond these numbers, viewing or editing parts of the model may show notable 

lag. 
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Also, the software has been optimized for project dimensions of up to 2-3 km (up to 6 000 to 10 000 

ft), in the vicinity of the origin. Working with significantly greater distances may lead to geometrical 

inaccuracies, visual artifacts and possibly errors. 

These recommended quantities also apply to the calculation functions in the main program as well as 

in the calculation modules. 

4 Viewing a Project  

In the following chapter, example projects will be used to introduce and demonstrate the most 

important functions for navigating and viewing a room in EASE. Example project files are installed along 

with the software and can be found in the location c:\Users\Public\Documents\AFMG\EASE\Example 

Projects\ .  

After zooming in, zooming out, or panning, you may want to return to the default view and default 

zoom of the 3D VIEW window. Press the shortcut Ctrl+0 or use the PRESENTATION > SCALE TO FIT  

menu command to reset the zoom factor so that the room model fits the current view section. 

4.1 Navigating in 3D  

The 3D VIEW window is the center piece for many functions of EASE. In particular, it is used to view 

and modify the room model.  

4.1.1 Coordinate System  

When no room is loaded, the view window will show only the three axes establishing the coordinate 

system: the x-axis (red), the y-axis (green) and the z-axis (blue). The meeting point of the three axes 

represents the origin of the coordinate system, namely the location (0, 0, 0).  

For better orientation, also a small version of the three coordinate axes is displayed in the bottom right 

area of the view. This axis cross is located always at the same position in the window and indicates the 

orientation of the main coordinate system. 

For building rooms, it is recommended to put the origin at the front center of the stage or at another, 

similarly important point that the audience will typically look at. It is also recommended to build the 

room along the y-axis so that the stage has positive y-coordinates and the parts of the room where the 

audience is located has negative y-coordinates. For venues that are left-right symmetric to some 

degree, the yz-plane will then form the symmetry plane. 

Note that it is possible to change the origin at a later point of time using the MOVE command (see section 

11.2). 

With respect to angles, the horizontal angle is defined in the xy-plane where the -y direction is 0° and 

the +x direction corresponds to 90°. The vertical angle is defined relative to the z-axis, where positive 

angles point upward (+z) and negative angles point downward (-z). The rotational angle is defined 

relative to the axis of the object. 

file:///c:/Users/Public/Documents/AFMG/EASE/Example%20Projects/
file:///c:/Users/Public/Documents/AFMG/EASE/Example%20Projects/
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Figure 4.1 Empty 3D View window 

 

 
Figure 4.2 View of loaded room model 

 

4.1.2 Navigating by Mouse  

Use the mouse to look at the room from different angles and at different zoom scales: 

¶ Press Shift and drag the RMB in order to pan, i.e., to move the model inside the view section. 

You can also press and move the MMB.  

¶ Drag the RMB to rotate the model. You can also press Shift and the MMB simultaneously for 

the same effect. While rotating, the status text in the lower left shows the horizontal and the 

vertical view angle. 

¶ Use the mouse wheel to zoom in and out at the location of the mouse. 

These mouse conventions correspond to the default conventions established by AutoDesk AutoCAD 

and Rhinoceros 3D by Robert McNeel & Associates. 

To return to the default view, press the Ctrl+0 shortcut or use the PRESENTATION > SCALE TO FIT  menu 

command. 

4.1.3 Hovering and Selecting Room Elements  

In the 3D VIEW window of EASE, the left mouse button is primarily used to interact with elements of 

the room. When moving the mouse over a surface or another object, the item under the mouse cursor 

will be automatically highlighted and additional information will be shown in the status text (section 

4.1.4). This is also called hovering an element. In the default view mode, the color of a surface element, 

such as a face or an audience area, will change from light transparent blue to a darker blue, when 

hovered. For elements that refer to an insert point, such as loudspeakers or listener seats, the outline 

or symbol will be changed to blue and a filled triangle is shown directly above the insert point.  

When an object is hovered, a left click will select it for further actions. The selected element is shown 

in green if it is a surface element. If a point-like element, such as a loudspeaker or listener seat, is 

selected, its color and its triangle are changed from blue to green. 
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Figure 4.3 Hovered face in darker blue. 

 

 
Figure 4.4 Selected face in green. 

It is also possible to select multiple elements for further processing. To do so, select the first element 

by left click. Select additional elements by keeping Ctrl pressed while left-clicking on the elements of 

interest. A selected element can be deselected by left-clicking on it while Ctrl is pressed. In the 3D view 

all elements can be deselected either by left-clicking into the empty space around the room model or 

by pressing Esc. Note that selections can be stored and later recalled using selection sets (section 11.6). 

 

Figure 4.5 Several selected faces, in green. 

One can also select many items at once. For this purpose, keep the left mouse button pressed and drag 

the mouse over the screen area that contains the relevant elements of the room. While dragging, a 

selection frame will be shown and the included items will be highlighted. After releasing the left mouse 

button, the highlighted items will be selected. Keep Ctrl pressed while dragging to add items to the 

current selection. Keep Alt pressed while dragging to remove items from the current selection. 
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Figure 4.6 Dragging with the left mouse button highlights 
the room elements inside the selection frame. 

 
Figure 4.7 Selected items after using the selection frame. 

 

Elements can be located fully or partially behind other elements. To hover and possibly select an item 

that is covered by another element, press Shift and scroll forward with the mouse wheel. If there are 

multiple elements below the mouse pointer, the program will cycle through them while scrolling the 

mouse wheel and stop at the one that is most far away from the view. In order to get back to the front, 

either scroll back or move the mouse to an area of the view window that shows empty space. Instead 

of the mouse wheel, also the Page Up and Page Down keys can be used to step through the items 

under the mouse pointer. 

Notice that there is a priority for how room elements are provided for hovering. So-called point 

objects, i.e., loudspeakers and listener seats, are always hovered first. It does not matter whether they 

are behind other objects. Then, surface objects, i.e., faces and audience areas, are hovered. These in 

turn are preferred over drawings if both are located in the same plane, such as the ground plane (z = 

0). 

Note for EASE 4 users: It is not possible in EASE 5 to select elements that are located behind other elements by 

subsequent left clicks at the same mouse location. 

 

When hovering or selecting items other parts of the program may react to this event. For example, the 

status text in the lower left of the 3D view window will provide context information about the hovered 

element (see section 4.1.4). Also, when an item is selected, the properties window on the left will be 

updated to show the primary data for the object of interest (see for example section 5). 

Vice versa, if room elements are hovered in other parts of the software, they will usually also be 

highlighted in the 3D view. If an item of the room is selected it will also appear as selected in the 3D 

view. 

Use the SCALE TO SELECTION command from the PRESENTATION ribbon or the Space key to center the 

selected elements in the active 3D view and zoom in on them. 

4.1.4 Context Menu  

When using a 3D View window, functions can be accessed through a context menu, as well. It can be 

opened by clicking the right-mouse button anywhere in the view area. 
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The menu commands shown depend on the types of items selected. The context menu looks different 

for a loudspeaker than for a face or for a mix of different items. 

 
Figure 4.8 Context menu for a selected loudspeaker. 

 
Figure 4.9 Context menu for a selected face. 

If items of different types are selected simultaneously, all commands applicable to each of the included 

types are available. 

4.1.5 Status Text  

The so-called status text is shown in the lower left corner of the 3D View window. It displays useful 

information when objects are hovered or selected. It may also show options or suggestions when you 

interact with the 3D model, e.g., when editing it. If color mappings are enabled (section 13), the value 

corresponding to the mouse position is displayed when hovering over an audience area. 

When no object is hovered, a  mouse symbol is displayed instead of the status text. Clicking on the 

mouse symbol will remove the status text area from the lower left corner and attach it to the mouse 

cursor. Click on the  symbol, to dock the status text again. 
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Figure 4.10 Status text for hovered face, docked in lower 
left corner. 

 
Figure 4.11 Status text for hovered face, attached to mouse 
cursor. 

4.2 Viewing Options  

The PRESENTATION ribbon gives access to most of the viewing parameters for the 3D view. It is available 

only if the 3D view window is active.  

The SCALE TO FIT  button is used to adjust the zoom level and the location of the model on the screen 

so that it fits the size of the window area. The SCALE TO SELECTION command adjusts the center of the 

view as well as the zoom level so that they fit the currently selected room elements. 

The various other controls of the PRESENTATION ribbon will be discussed in the following sections. 

  

  

Figure 4.12 Presentation ribbon providing access to the various display options for the currently active 3D view window. 

4.2.1 Perspective View  

The first part of the PRESENTATION ribbon is concerned with how the 3D geometry data of the model is 

displayed (projected) on the two-dimensional screen. 

 

Figure 4.13 Perspective views and standard view directions. 

The view can be switched between different PERSPECTIVE settings: 
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¶ In CENTRAL WIDE mode, the central perspective and a wide viewing angle will be used. This 

typically corresponds to situations where the viewer is close to the building or inside the room 

(Figure 4.14). 

¶ In CENTRAL NARROW mode, the central perspective is used as well but with a narrower view 

angle. This is the default view mode. It corresponds to a viewing location outside of the model 

that is not too far away. 

¶ In PARALLEL mode, an orthographic projection is used instead of a central projection. In this 

mode, objects that are farther away will not appear smaller than objects closer to the viewer 

(Figure 4.15). This option corresponds to a viewing location at a large distance. It is often 

useful, especially for drawing or verifying models without perspective distortion. 

 

 
Figure 4.14 Central Wide Perspective. 

 

 
Figure 4.15 Parallel Perspective. 

The VIEW DIRECTIONS can be applied to all PERSPECTIVE modes even though they are most useful for 

the PARALLEL perspective: 

¶ The SIDE (X)  button switches the view angles to show the model from the left or from the 

right side, i.e., from the positive or negative x-direction.  

¶ The END (Y)  button shows the model from the front or from the end, i.e., from the positive 

or negative y-direction. 

¶ The PLAN (Z)  button shows the model from the top using one of four different horizontal 

angles.  

¶ The 3D PERSPECTIVE button changes the view direction to a diagonal direction (-120°, -30°, 

60°, 150°) depending on the current orientation of the model. The vertical angle is fixed at 

30°.  

¶ When a loudspeaker or listener seat is selected, the FROM SELECTION button switches the view 

to the location and direction of the selected element. The perspective is automatically 

switched to CENTRAL WIDE, as well. 

Note that subsequent clicks on the buttons will cycle through all possible views. 
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Figure 4.16 Parallel view in x-direction. 

 
Figure 4.17 Parallel view in z-direction. 

4.2.2 Model Slices  

To view or manipulate parts of the room more easily, slices or cutting planes can be configured. In 

these slice views, parts of the room are hidden without actually changing the geometry.  

   

Figure 4.18 Controls for model slices. 

Use the CUTTING PLANES dropdown button to select which part of the model should be hidden and 

which part should remain visible. In the dropdown window, sliders can be set for each axis. Each slider 

represents the location of a cutting plane. The left slider determines the lower limit and the right slider 

determines the upper limit for the parts of the model that should be visible. They are relative to the 

bounds of the model. The cutting planes are applied only if the corresponding check mark is activated.  

 

 
Figure 4.19 Model slice in the center along the y-axis. 

 

 
Figure 4.20 Model slice at the bottom along the z-axis. 

Press SHOW EVERYTHING to disable the model slices and return to the full view. 
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4.2.3 Display  Styles  

In the 3D view, the room can be displayed in various ways. These can be selected using the SURFACE 

STYLE and the GEOMETRY ANALYSIS display modes. 

 

 
Figure 4.21 Various ways to render the surfaces of the 3D model. 

The differences with respect to the SURFACE STYLE are primarily related to how faces and their borders 

are shown: 

¶ In the WIREFRAME style, faces are indicated only by their border lines. 

¶ In the X- RAY style, faces are drawn in semitransparent blue. 

o In the DEFAULT mode, faces are drawn in a transparent style and they are outlined.  

o In the WITHOUT WIREFRAME mode, the outline of faces is omitted. 

o In the X- RAY WITH ORIENTATION mode, faces are drawn also in transparent blue but 

their outline is thicker than normal. When looking at the acoustically active side of the 

face, the color of the outline is light gray whereas when looking at the acoustically 

inactive side of the face, its outline is dark gray. This mode is primarily useful to verify 

the orientation of faces in the room (see sections 5.3 about faces and 7.4 about 

geometrical consistency of the model). 

¶ In the SOLID style, faces are drawn in a non-transparent, opaque style.  

o In the DEFAULT COLORS modeΣ ŦŀŎŜǎ ŀǊŜ ŦƛƭƭŜŘ ǳǎƛƴƎ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ǎǘŀƴŘŀǊŘ ŎƻƭƻǊǎΦ hƴƭȅ 

faces that are oriented towards the viewer are rendered, i.e., face culling is applied. In 

this so-called dollhouse view, the model inside can be inspected easily. 

o In the DEFAULT COLORS WITHOUT CULLING ƳƻŘŜΣ ŦŀŎŜǎ ŀǊŜ ŦƛƭƭŜŘ ǳǎƛƴƎ ǘƘŜ ǇǊƻƎǊŀƳΩǎ 

standard colors. All faces are rendered, independently from the location of the viewer. 

For an inside view, one can move into the model using the central perspective views 

or apply a cutting plane. 

o In the MATERIAL COLORS mode, faces are filled using the color of the material assigned 

to the respective face (see section 8.2). Only faces that are oriented towards the 

viewer are rendered, i.e., face culling is applied. In this so-called dollhouse view, the 

model inside can be inspected easily. 
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o In the MATERIAL COLORS WITHOUT CULLING mode, faces are filled using the color of the 

material assigned to the respective face (see section 8.2). All faces are rendered, 

independently from the location of the viewer. For an inside view, one can move into 

the model using the central perspective views or apply a cutting plane. 

o In the FACE COLORS mode, faces are filled using the color that is assigned to the 

respective face (see section 7.3.8). Only faces that are oriented towards the viewer are 

rendered, i.e., face culling is applied. In this so-called dollhouse view, the model inside 

can be inspected easily. 

o In the FACE COLORS WITHOUT CULLING mode, faces are filled using the color that is 

assigned to the respective face (see section 7.3.8). All faces are rendered, 

independently from the location of the viewer. For an inside view, one can move into 

the model using the central perspective views or apply a cutting plane. 

 
Figure 4.22 X-Ray view without outlines. 

 
Figure 4.23 Wireframe view. 

 
Figure 4.24 Solid rendering with culled surfaces. 

 

 
Figure 4.25 Solid rendering using material colors. 

 
The main purpose of the X- RAY surface style is to support building and modifying the venue. While it 

is also useful for viewing and understanding the room geometry, the SOLID surface style is better suited 

for visualizing the room due its ability to provide realistic renderings and to use surface colors. 

However, the SOLID surface style is not designed for modifying the room model. The WIREFRAME surface 

style is available for reference and easier comparison with other tools. 

Please note that the SOLID surface styles using MATERIAL COLORS will show a completely black model 

as long as no colors for the surface materials have been defined in the MATERIALS IN USE window 

(sections 5.4 and 8.1). When using the SOLID styles the selection functions of EASE are adapted 
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accordingly, for example, only visible faces, loudspeakers, or listener seats can be selected. Also, if 

several faces are located in the same plane and erroneously overlap each other, the rendering may 

show a flickering. 

In addition to the surface styles, geometrical problems that were detected for the model can be 

highlighted using the GEOMETRY ANALYSIS functions (also see section 7.4). 

When enabling HOLE OUTLINES the program will check all surfaces of the room and if there are any 

gaps between them. When there are large gaps the edges of surrounding faces will be highlighted in 

red. Smaller gaps will be indicated in yellow. Notice that the calculation for this function is conducted 

in the background but it may require a few seconds to complete. If so, a small progress indicator is 

shown in the status bar. 

The STACKED FACES mode is enabled by default. It highlights duplicate faces in orange (Figure 4.27) if 

they have the same shape and if they are located at the same position. This is normally an error that 

should be resolved by deleting one of the duplicates. The only allowed exception is when two faces 

have the same shape and are located within 1 mm, facing away from each other. In this case, the 

program will assume that the two faces represent a surface element with two acoustically active sides, 

such as a ceiling cloud, a parapet or something similar. These are indicated in light green (Figure 5.5, 

see also section 7.3.4). When hovering over stacked faces, the status text will display a warning or 

information. The STACKED FACES mode is not available for the WIREFRAME surface style nor for the SOLID 

surface styles that use MATERIAL COLORS or FACE COLORS. 

 
Figure 4.26 The Hole Outlines mode indicates a missing side 
wall by showing a red outline. 

 
Figure 4.27 The Stacked Faces mode indicates a duplicate 
roof face by showing an orange filling. 

Note that the GEOMETRY ANALYSIS settings apply to all 3D views windows simultaneously. Unlike the 

other presentation settings, they cannot be toggled on and off for each window individually. 
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4.2.4 Hiding Parts of the Room Model  

The remaining buttons in the PRESENTATION ribbon are used to control which types of room items are 

displayed. 

 

Figure 4.28 Enabling and disabling display of room items. 

LOUDSPEAKERS can be displayed using a SYMBOL, using their CASE drawing or not at all. As a default, the 

case drawing is shown. If the definition of the speaker model does not contain information about the 

case, a symbol is shown instead. 

Other room items, such as DRAWINGS, FACES, AUDIENCE AREAS, and LISTENER SEATS can either be shown 

or not. The display of the axes of the global coordinate system and the summary of the current 

calculation settings can be toggled on and off as well. 

Room items can be individually hidden, also. See section 11.1 for a general overview. 

5 Project Elements  

An EASE project consists of various elements. First of all, the project carries meta data related to the 

design project itself such as the name of the venue. It also contains 3D model information about 

surfaces, receivers and sound sources. In EASE 5 also drawings such as a floor plan can be included 

with the project. Last but not least, there are acoustic properties and settings related to the room or 

the environment that are also part of the project. All of these elements are stored in the project file 

when it is saved and recalled from it when it is opened. 

In the following each type of room element will be introduced as a reference and the basic concepts 

related to it will be explained. For this purpose, one of the example projects provided along with the 

program installation will be used. These are typically located at 

c:\Users\Public\Documents\AFMG\EASE\Example Projects\ .  

file:///c:/Users/Public/Documents/AFMG/EASE/Example%20Projects/
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5.1 Project Properties  

The general properties associated with a project are shown in the PROPERTIES window when no other 

object is currently selected.  

The NAME field can be used to store the title of the project. It will be shown in various places including 

in the graphics output.  

The AUTHOR field can be used to store the name of the person, the team, or the company that is working 

on the project. It will be noted in the result graphics as well. 

The NOTES section is optional and can be used to store any additional information about the projects, 

its specifics and perhaps any noteworthy settings. 

 

Figure 5.1 General properties of an EASE project. 

5.2 Drawings  

In EASE 5, section drawings can be loaded into the project and used as a reference while building the 

3D room model. As such they are auxiliary elements because they do not have any effect on the 

acoustic calculation results or on the modelling process itself. They are merely supplementary images 

displayed in 3D, spatially associated with the venue. 

A drawing is loaded as a bitmap file, e.g., as JPG, using the FILE > DRAWING > LOAD button in the main 

ribbon. The basic properties of a drawing object in EASE 5 consist of its label, its location in 3D 

coordinates (POSITION X, Y, Z) and its scaling. The SCALE LENGTH setting determines the size that the 

dimensionless bitmap assumes relative to the coordinate system of the project. The image's aspect 

ratio remains unchanged. 
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Figure 5.2 Properties of a section drawing. 

Further functionality related to the use of drawing bitmaps, such as placing the anchor point, hiding a 

drawing, or choosing the orientation of the drawing is discussed in section 7.1. The section also 

discusses the drawings table. 

The display of section drawings as a whole can be toggled on and off in the PRESENTATION ribbon of the 

3D view. 

5.3 Faces 

The surfaces that form the boundary of the acoustic volume, i.e., the room, are called faces in EASE.  

A face has a number of vertices that define its shape in 3D. Faces must be planar, that means, all of its 

vertices must be located in the same plane. This is automatically enforced by all drawing tools in EASE. 

However, when importing DWG files or projects from EASE 4 small deviations are allowed. 

The sequence of vertices defines the orientation of a face. Its acoustically active side is looking into the 

room or volume whereas its acoustically inactive side is facing outward. By convention, when looking 

at the acoustic side of the face, the vertices are in counter-clockwise order (right hand grip rule). They 

are in clockwise order when looking at the outside of the face. A hovered or selected face is drawn 

with a thick border when looking at the inward side of the face. 
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Figure 5.3 Hovering outward-looking side of face ς thin 
border line. 

 
Figure 5.4 Hovering acoustically active side of face ς thick 
border line. 

In EASE 5, faces cannot be two-fold, i.e., have both sides acoustically active. When importing from 

EASE 4, each two-fold face is converted into two single faces that point away from each other and are 

spaced apart very slightly (about 1 mm). Such two-fold configurations can be constructed in EASE 5 as 

well: The ADD BACK SIDE command creates the counter face for an existing face in order to model 

ceiling clouds, parapets, or dividing walls (see section 7.3.4). 

 

Figure 5.5 A number of ceiling reflectors are modeled as faces in two-fold configuration, shown in sand color. 

By assigning a wall material to a face, it is defined how the face absorbs and reflects sound energy. See 

sections 5.4 about materials used in the project and section 8.1 about the material database for more 

details. 

In EASE 5, a face can have one or several holes. For example, when looking at a side wall with windows, 

each window could be modelled as a hole in the face representing the side wall. The acoustic 
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properties of the window or any other item in or on a wall are defined using a second face that is set 

inside of the first face. In rare cases a face may also be split in several parts, e.g., when a curtain covers 

a complete vertical section of a side wall. 

 

 

Figure 5.6 The Properties window of a face with a hole shows two tables of vertices. 

The PROPERTIES window of a face shows the surface area of the face, the acoustic material, as well as 

whether the face is visible in the 3D views or not. Additionally, the window shows the list of vertices 

describing the shape (OUTER BORDER). The sequence of rim points is arbitrary but consecutive. Any holes 

and additional borders are displayed as tables as well. When hovering over the caption of a table or 

over a vertex a  trash bin symbol is shown. It can be used to remove the vertex from the face or the 

hole, respectively. 

 

 

Figure 5.7 Face properties with highlighted vertex. 

When hovering over a face, the status text shows the surface area of the face as well as the wall 

material that is assigned to it. 
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When a face is selected, its vertices are indicated as gray circles in the 3D view. Hovering over any of 

these circles or over any of the table rows in the properties window will highlight the vertex in both 

views. 

Faces can be created and modified in various ways. These functions will be introduced later in following 

sections. 

When an overview is needed, a table showing all faces of the project is available as well. For more 

details, please see sections 7.5 and 11.8. 

5.4 Materials  

Room models that are used for room acoustic analysis have information assigned to the faces that 

determines the acoustic properties of the face, i.e., its absorption and reflection behavior. This is 

important for simulating reflections as well as the reverberant field. The information is not needed 

when only the coverage of the sound system is of interest. 

When hovering over a face in the 3D view the material assigned to the face is shown in the status text. 

More information can be found in the MATERIALS IN USE window that can be accessed through the 

SURFACES ribbon menu (section 8.2). 

By default, the MATERIALS IN USE window shows a view with a number of tiles. Each tile represents a 

material in the project that was assigned to at least one face. Hovering over a tile will highlight the 

faces with the same material. The tile itself shows the name of the material as well as the surface area 

that it covers, relative to the total in percent and absolute in square meters or square feet. The 

background of the tile indicates the absorption spectrum in a light gray. The color button in the upper 

right shows the color that is used for solid renderings based on material colors. 

  

 

Figure 5.8 Materials that are used in the project. One of the material tiles is highlighted as well as the faces in the 3D view to 
which the material is assigned. 
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To see more details for a material, hover over the  information icon of the material tile. This tooltip 

window shows the curves of the absorption and the scattering coefficient, the description, as well as 

other information. 

  

Figure 5.9 Details window showing the properties of a material assigned to faces of a room model. 

The small toolbar in the top part of the window provides access to further 

functions. The first three buttons toggle between different views of the 

materials in the project: the tiles view, the tabular view, and the absorption 

curve editor. Each of the views shows similar information, but in a different layout. The fourth button 

showing a clipboard icon allows copying the table to the Windows clipboard so that it can be used for 

creating reports or archiving purposes.  

Please see section 8 for more information about the material database and the MATERIALS IN USE 

window. This section also discusses modifying materials and analyzing their effect on the reverberation 

time. 

5.5 Loudspeakers  

In EASE, sound sources are called loudspeakers. The term loudspeaker is used also for objects that are 

construed of several cabinets, such as mechanical line arrays or clusters, as well as for digitally steered 

columns. The term loudspeaker is used for arbitrary sound sources or human voices such as speakers 

or singers, as well. 
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Figure 5.10 Properties window for a loudspeaker showing its location, aiming angles, and gain setting. 

The basic properties of a loudspeaker include the label, whether it is visible or not, the speaker model, 

the position, the aiming direction as well as gain and delay: 

¶ The LABEL can be any name but it has to be unique throughout the project. 

¶ The loudspeaker can be visible or invisible in the 3D view, this can be controlled using the 

 button. 

¶ Every loudspeaker must have a speaker model assigned from the local database (section 

9.1). The speaker model represents a loudspeaker product and contains information about 

the sensitivity, the directivity and the maximum SPL capabilities. The product name and 

the brand of the currently assigned speaker model are shown behind the MODEL caption. 

Hover over the  icon to see more information. The default speaker model is 

OMNIDIRECTIONAL. 

¶ The POSITION of the loudspeaker is given in 3D coordinates by X, Y, Z values. 

¶ The ORIENTATION of the loudspeaker describes where the loudspeaker is aimed using the 

VERTICAL and HORIZONTAL angles. The ROTATIONAL angle can be set as well. The default 

orientation is in the -y direction. 

¶ The GAIN and DELAY settings are part of a filter stage that is attached to the loudspeaker 

and that can be opened through the  filters icon or the LOUDSPEAKERS > FILTER STAGE 

ribbon button (section 9.4 for more details). Note that the gain cannot be greater than 

ȊŜǊƻ ŀǎ ƛǘ ƛǎ ŘŜŦƛƴŜŘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ƭƻǳŘǎǇŜŀƪŜǊΩǎ ƳŀȄƛƳǳƳ ƻǳǘǇǳǘΦ 

Note that for all numerical fields you can use the  spinner buttons or the mouse wheel to increment 

or decrement the respective value. 

In the 3D view, the loudspeaker is represented by its case drawing and two arrows indicating the 

aiming direction and the upward direction relative to the cabinet. 

When hovering over a loudspeaker, the status text shows the label, manufacturer and position of the 

loudspeaker. In the 3D view, aiming lines are displayed for the currently selected or hovered 

loudspeaker. 
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Figure 5.11 Case drawing, aiming lines and aiming arrows for conventional loudspeaker (left), mechanical line array (center), 
digitally steered column (right) 

Besides the FILTER STAGE window, there are two more windows that allow viewing and configuring 

loudspeaker objects. Both can be toggled on and off using the LOUDSPEAKERS ribbon: 

¶ The CONFIGURATOR window (section 9.7) provides access to the configuration of all types of 

loudspeakers, and especially line arrays, clusters, and similar arrangements.  

¶ The LOUDSPEAKERS TABLE window shows all loudspeakers that are currently defined in the 

project (for more details about the table, see also sections 9.6 and 11.8). 

Notice that in the upper right of the properties window a green rectangle is shown. This is a status 

indicator for the loudspeaker object. It may be yellow or red if some of the properties 

of the loudspeaker are in conflict. For example, if the current configuration of a line 

array exceeds the weight limit defined in the corresponding GLL file, the indicator will 

be red. Hover over the rectangle to see more information. 

Loudspeakers can be assigned to signal processing blocks (see section 9.5). Such a block allows setting 

gain, delay as well as filters for a whole set of loudspeakers simultaneously. 

The configuration of a loudspeaker can be copied to other loudspeakers using the COPY and PASTE 

functions (section 9.7.7) and it can be loaded from and saved to a configuration file (section 9.7.5). 

The display of loudspeakers in a 3D view can be toggled on and off in the PRESENTATION ribbon. 

5.6 Audience Areas  

In EASE, virtual listening planes can be defined. These are called audience areas and they are used to 

calculate mappings and to investigate the spatial distribution of result quantities such as SPL or STI. 

Audience areas are generally understood as parts of the room where the audience is located or where 

listeners may be expected. However, they do not have any acoustic properties and they do not affect 

the propagation of sound in the simulation. Rather, they represent imaginary surfaces that are scanned 

at a certain resolution in order to generate mapping points that act as probe positions or acoustic 

receivers. 

The PROPERTIES window of an audience area is very similar to that of a face. It has a border consisting 

of several points. It can have holes as well. An audience area also has a LABEL that must be unique in 

the project. It is shown in the status text when hovering over an audience area in the 3D view. The  

button controls whether the audience area is visible or invisible in the 3D views. 

How audience areas are inserted in the project is discussed in section 10.1. 
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Figure 5.12 Properties window of an audience area. Base plane and listening plane are indicated in the 3D view. 

It is important to understand that in EASE 5 an audience area actually consists of two virtual surfaces:  

¶ There is the base plane which can be imagined as the floor surface that people are standing 

on. The X, Y, Z coordinates of the OUTER BORDER refer to this base plane. It is the base plane 

that is entered by the insert function or modified by editing tools.  

¶ Then there is the listening plane which is at ear height above the base plane in the vertical (+z) 

direction. The mapping will actually be computed at the listening plane. The height of the 

listening plane above the base plane can be adjusted using the EAR HEIGHT setting. This makes 

it very easy to compute results at different ear heights without changing the location of the 

audience area itself. 

The display of audience areas in the 3D views can be toggled in the PRESENTATION ribbon. A table 

showing all audience areas can be accessed through the RECEIVERS or the WINDOWS ribbon. See sections 

10.1.4 and 11.8 for more details. 

An audience area in EASE 5 can have more than 4 points. However, the calculation modules can 

manage only audience areas with three or four points. Therefore, when using the ROOM MAPPING 

module an audience area with more than four points is split into triangular areas. These triangular 

areas are automatically combined to one area group that can then be selected easily as an area group. 

The labels of the triangular areas have the label of the original area with a consecutive number 

appended to them. 

5.7 Listener Seats  

In EASE, so-called listener seats can be used to represent important listening positions or measurement 

positions. Mapping results can be calculated at these specific locations as well as auralization results. 

Like audience areas, listener seats have no acoustic effect but act as virtual probes in the room. 

A listener seat has a unique LABEL, a POSITION given in 3D coordinates X, Y and Z, as well as an 

ORIENTATION defined by the VERTICAL, HORIZONTAL and ROTATIONAL angles. The default orientation is in 

the +y direction. Using the  button the listener seat can be hidden in the 3D views. 
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In the 3D view, the listener seat is indicated by a chair symbol. When hovering over a listener seat, the 

status text shows the label of the listener seat.  

 

 

Figure 5.13 Properties window of a listener seat showing its assigned name, its position and its orientation. 

Please find more details about inserting and managing listener seats in the room in section 10.2. 

The display of listener seats in the 3D views can be toggled on and off in the PRESENTATION ribbon. A 

table showing all listener seats can be accessed through the RECEIVERS or the WINDOWS ribbon. See 

sections 10.2.2 and 11.8 for more details. 

5.8 Acoustic Parameters of the Room  

By default, there is a second tab right to the tab of the 3D VIEW window. It belongs to the ACOUSTIC 

PARAMETERS window. This window provides access to several important quantities that are derived 

from the room geometry, such as the room volume, as well as access to general acoustic properties of 

the room, such as the reverberation time. 

This window shows each room parameter as a tile in a schematic view. The view also indicates 

dependencies between quantities. Some tiles can be hovered and selected in order to view more 

information or edit settings. You can zoom in on a diagram tile by scrolling with the mouse wheel when 

hovering over the tile or by clicking on the  zoom icon. 
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Figure 5.14 Acoustic parameters window showing various elementary properties of the room. 

Please refer to section 19 for the formal definitions of the displayed quantities and acoustic 

parameters. 

5.8.1 Air Properties  

In the upper part of the window, the AIR PROPERTIES are shown. Click on the tile to select it. In the 

PROPERTIES window on the left, the TEMPERATURE, PRESSURE and HUMIDITY of the air in the venue can be 

specified. These parameters have an effect on the absorption of sound as it propagates through air as 

well as on the speed of sound (see also section 19). 

5.8.2 Room Volume and Room Surface Area  

The tile labelled VOLUME shows the overall volume of the room (see Figure 5.17). It is estimated from 

the surfaces that have been defined for the room. If you have modelled a venue without a roof or if 

you have entered just some listening areas on the ground, this quantity will have little meaning. In 

particular for calculations based on statistical acoustics which assume an established diffuse sound 

field the room must be closed. 

The vertical bar on the right of the volume tile indicates whether EASE considers the room as open or 

closed. Hover over the bar to be informed about the current status:  

¶ If the bar is green, the surface elements defined for the room form a consistent, closed surface.  

¶ If the bar is yellow there are small gaps or inconsistencies.  

 
Figure 5.15 Air properties tile. 

 
Figure 5.16 Air properties window. 
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¶ If the bar is red, the missing or inconsistent pieces of the room are big enough to put 

calculations based on statistical acoustics in question. The equation of Eyring or Sabine for the 

reverberation time cannot be applied reliably in these cases (see also 19.1). Also, when running 

ray-tracing calculations, sound particles may leave the room unintendedly and thus lead to 

erroneous results. 

How to analyze and resolve problems in the room geometry is explained in more detail in section 7.4. 

Note that in the special case that the room volume is shown as a negative figure, this indicates a 

problem related to the orientation of the surfaces. It is likely that most of them are oriented in the 

wrong direction and therefore lead to a calculated volume that is negative. The function SURFACES > 

I NVERT ALL FACES can then be used to switch the orientation of all faces of the room as a starting 

point. 

The SURFACE tile shows the overall surface area of the room (see Figure 5.17). Like the room volume it 

is estimated based on the surfaces of the room model. Errors or inconsistencies related to those will 

also affect the accuracy of the calculation of the surface area. 

  

Figure 5.17 Tiles for room volume, surface area, and average absorption coefficient. 

5.8.3 Average Absorption Coefficient  

As an indicator for the overall absorption the average absorption coefficient is shown for the 1/3rd 

octave band of 1 kHz in the AVERAGE ABSORPTION COEFFICIENT tile (see Figure 5.17). It is calculated as 

the average over all surfaces of the room and the absorption coefficient assigned to them. 

5.8.4 Reverberation Time  

The parameters defined above can be used to estimate the reverberation time (RT) of the room 

according to Eyring or Sabine within the model of statistical acoustics (see also 19.1). The result is 

shown in the CALCULATED REVERBERATION TIME tile. Like for the room volume a vertical bar on the right 

indicates any problems arising from the current definition of the room. These may be related to 

questionable results ŦƻǊ ǘƘŜ ǊƻƻƳ ǾƻƭǳƳŜ ƻǊ ǘƻ ƳƛǎǎƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǊƻƻƳΩǎ ŀōǎƻǊǇǘƛƻƴ ŘŀǘŀΦ 

You can zoom into the diagram by hovering over a tile and clicking on the  zoom icon or using the 

mouse wheel. This will show the RT curve in greater detail. The single value displayed as a number is 

the average RT of the mid-band frequency range from 400 Hz to 5 kHz. 

Clicking on the diagram shows the PROPERTIES window for the calculated RT, as well. The table lists the 

RT values for each 1/3rd octave band from 25 Hz to 20 kHz. The  button can be used to copy the 

table to the clipboard and use the data elsewhere. Use the  button to switch the effective 

calculation model between EYRING MODEL and SABINE EQUATION.  
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Figure 5.18 The reverberation time can be either measured or calculated. The switch in the center determines which curve is 
used. 

The MEASURED REVERBERATION TIME tile works similar to the CALCULATED REVERBERATION TIME tile. It 

allows you to enter a user-defined reverberation time, for example, if the RT was measured or if a 

target RT was chosen. Click on the  zoom icon to view the data. In the PROPERTIES window the RT 

curve can be specified, either in 1/1 octave resolution or in 1/3rd octave bands. If only a mid-band 

estimate is available for the RT this can be entered as well and the software will extrapolate the given 

value in the frequency domain based on an average of typically encountered RT curves. Use the  

button to select the frequency resolution for entering the data. 

Note that you can copy and paste an entire set of values from another software application into the 

text fields by pressing Ctrl+V. 

Either RT, calculated or measured, can be used for room acoustic calculations such as of Total SPL or 

STI. To select one of them, click on the switching symbol above the REVERBERATION TIME tile. The 

REVERBERATION TIME tile will then show the selected curve and subsequent calculations will use the 

according data. For room-acoustic calculation using the measured RT, the average absorption for each 

frequency band is calculated using the inverse Eyring equation. 

 
Figure 5.19 Reverberation time calculated based on Eyring's 
equation (green), compared to the Sabine RT (gray). 

 
Figure 5.20 Reverberation time that was, e.g., measured or 
chosen as a target given only by a mid-band value. 

Further details about using the reverberation time in EASE are provided in section 8.3. 

In all three diagrams that show the reverberation time the background of the 

very low frequency range may be shaded (see Figure 5.19 or Figure 5.20). The 

upper cutoff frequency of the shaded area is the Schroeder frequency. It is 

generally assumed to represent the lower frequency limit for Eyring/Sabine 
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statistics and geometrical acoustics. The exact value for the Schroeder frequency is shown on the 

SCHROEDER FREQUENCY tile below the REVERBERATION TIME tile. For more information about this acoustic 

quantity, please see section 19.1 in the appendix. 

5.8.5 Input Signal  

The type of input signal that is used for simulating the excitation of the room by the sound system is 

shown in the I NPUT SIGNAL tile in the upper left of the ACOUSTIC PARAMETERS window. The following 

different types of input signals are available: 

¶ PINK NOISE: When using this signal, every 1/3rd octave band of the spectrum is driven at the 

same level. This is the default. 

¶ The SPEECH CRITICAL (IEC  60268- 16:2020)  signal is a broadband signal with emphasis on 

the speech bands as defined by the STI standard. The spectral shape is representative for the 

frequency spectrum of talking male speakers. This option should typically be selected for STI 

calculations, and in particular for modeling worst-case scenarios and emergency 

announcements. 

¶ The SPEECH OFFICE (ISO  3382- 3:2022 - 04)  signal is also a speech signal but represents a 

mix of male and female voice spectra. It was defined in particular for analyzing office 

environments.  

¶ The PROGRAM (IEC  60268- 1)  signal is a broadband test signal with a spectral shape that is 

similar to typical program material and relatively close to pink noise. This signal covers a broad 

range of applications and is not as unnatural as pure pink noise.  

¶ The MUSIC (EIA  426B)  signal is a broadband signal with a spectral shape that is derived from 

the average of many pieces of different music.  

Additionally, the USE LIMITED BANDWIDTH option can be selected for any of the input signals. It applies 

a bandpass that attenuates the input signal outside of the bandwidth of 100 Hz to 10 kHz. More 

precisely, the filter is a Butterworth bandpass with a slope of 12 dB/octave (2nd order) and the corner 

frequencies of 88 Hz and 11.3 kHz. When active, this option allows comparing absolute levels between 

the Acousteer mapping calculations (section 13) which are conducted at the full audio bandwidth and 

the calculation modules (section 14 and following) which are limited to the 1/3rd octave bands of 100 

Hz to 10 kHz. When inactive, due to the different signal bandwidths, different absolute levels will be 

achieved based on the modeling of the maximum input voltage (see below as well as sections 9.4.1, 

13.7, 19.2.1). 

The SAFETY MARGIN FOR CREST FACTOR setting for the input signal relates to the absolute level of the 

input signal. If a value different from the default value of 0 dB is chosen, an additional broadband 

attenuation is applied to the input signal. If the achievable maximum output SPL of the sound system 

is a design aspect, this setting can be used to include additional headroom in the simulated signal 

processing. It could be necessary, for example, if the MIV of the loudspeakers in use, that is specified 

in the speaker model GLL, is too high for the type of application or program material and clipping or 

distortion have to be expected in practice when it is applied. More details are discussed in sections 

9.4.1 and 13.7. 

The background of the I NPUT SIGNAL tile shows the frequency spectrum of the selected signal in gray. 

To zoom in, scroll the mouse wheel or click on the  zoom icon while hovering over the chart. Click 

again to return to the full view. 
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Figure 5.21 Selection of input signal with available options in the properties window on the left: pink noise, speech, program, 
music. 

By default, eŀŎƘ ƭƻǳŘǎǇŜŀƪŜǊ ƛƴ ǘƘŜ ǎƛƳǳƭŀǘŜŘ ǾŜƴǳŜ ƛǎ ŘǊƛǾŜƴ ŀǘ ǘƘŜ ƭƻǳŘǎǇŜŀƪŜǊΩǎ maximum input 

capabilities so that its maximum output SPL is produced.  

¶ For loudspeakers referring to GLL-based speaker models, the drive level is automatically 

maximized on the basis of the spectral shape of the signal so that the maximum input voltage 

(MIV) of the loudspeaker is reached. The resulting output SPL may be higher or lower 

depending on the type of input signal. This consideration also includes the internal filter 

settings of the loudspeaker as well as any filters defined directly at the loudspeaker inputs. 

¶ For loudspeakers referring to proprietary, DLL-based speaker models, it is not possible for the 

software to determine the MIV. The input signal is therefore applied as a relative spectrum 

where the maximum is 0 dB. All other bands are attenuated, accordingly. Choosing a signal 

different from pink noise will result in an equal or lower broadband output SPL. 

The drive voltage applied to a loudspeaker can be viewed in the loudspeakers table (section 9.6). The 

EFFECTIVE MIV column of the table shows the simulated effective input voltage in dBV based on the 

ǎŜƭŜŎǘŜŘ ƛƴǇǳǘ ǎƛƎƴŀƭ ŀƴŘ ǘƘŜ ƭƻǳŘǎǇŜŀƪŜǊΩǎ ƛƴǘŜǊƴŀƭ ŦƛƭǘŜǊ ǎŜǘǘƛƴƎǎΦ For the effect of filters higher up in 

the signal chain, please see section 9.4.1.  

5.8.6 Global EQ  and Sound System  

The input signal that is fed into the sound system can be modified with respect to its gain and its 

spectral shape. Such global filter elements are defined and adjusted using the GLOBAL EQ tile in the 

ACOUSTIC PARAMETERS window. 

The global EQ can be used, for example, to set the level of the sound system to maximum output or to 

a user-defined operational level. It can also be used to equalize the sound system as a whole.  

After selecting the GLOBAL EQ tile, the gain setting can be changed in the PROPERTIES window. Further 

filters can be applied using the FILTER STAGE window. It is available also for individual loudspeakers 

and processing blocks and can be opened by clicking on the  filters icon or using the WINDOWS > 

FILTER STAGE ribbon menu. See section 9.4 for more details about the filter stage functions. 
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Figure 5.22 The global EQ allows applying signal processing to the entire sound system. In the example shown, a gain of -6 dB 
is applied as well as a light high-pass filter. 

Note that the global EQ is applied to the input signal independently from the other elements in the 

signal processing chain. The global EQ affects the output signal of all loudspeakers in the same way. 

Below the GLOBAL EQ tile there is the SOUND SYSTEM tile. It indicates the 

number of active loudspeakers as well as the overall number of 

loudspeakers.  

A yellow or red bar on the right represents a warning and indicates that the 

sound system configuration is not well defined. Note that the sound system status can change when 

the simulation configuration is changed (section 13.2.4) because the simulation configuration 

determines which loudspeakers are active. 

5.8.7 Reverberant Level  

When the sound system is turned on, it will fill the room with acoustic energy. This energy is absorbed 

by the air as well as by the surface materials in the room. When the equilibrium of energy that is 

supplied by the sound system and of energy that is absorbed is assumed, the steady-state level of the 

reverberant field can be determined. This quantity is shown on the REVERBERANT LEVEL tile in the lower 

left of the window. 

The value is determined for each 1/3rd octave band based on the sound power output of the active 

loudspeakers as well as the room volume, its reverberation time, and the average absorption 

coefficient. As the metric depends on the frequency, as well, the corresponding diagram is shown in 

addition to the broadband figure on the tile. It can be viewed in greater detail by zooming into the tile 

using the mouse wheel or the  zoom icon. 
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Like for the reverberation time, the very low frequency range where this type of calculation is not 

reliable is indicated by a shaded background. 

The reverberant level cannot be computed, for example, if there is no sound system or if the room is 

not closed. Also, loudspeakers based on proprietary speaker models (DLLs) are ignored. The bar on the 

right of the tile indicates related warnings and errors based on the input data available for the 

calculation. 

      

Figure 5.23 The Reverberant Level tile (left) and diagram (right) show information about the acoustic energy contained in the 
steady-state diffuse field. 

Selecting the tile will automatically switch the PROPERTIES window to display the spectrum of the 

reverberant field in a tabular format. If needed the data can be exported to the clipboard like from 

other windows. Like for the reverberation time, the frequency range below the Schroeder frequency 

is indicated in the diagram by a shaded background and in the PROPERTIES window by rows that are 

grayed out. 

Please note that the numbers displayed here may deviate slightly from the values calculated in the 

calculation modules (sections 14 and 16) as the main program is using a more precise and faster 

method to determine the sound power output of the loudspeaker system. 

5.8.8 Noise Level  

The settings in the right bottom of the ACOUSTIC PARAMETERS window are used to define the ambient 

noise for the simulated room. Clicking on the MEASURED NOISE LEVEL tile will update the PROPERTIES 

window to show the current noise level values. The frequency spectrum of the noise is shown in the 

NOISE SPECTRUM tile below. Clicking on the  zoom icon or scrolling the mouse wheel will zoom in on 

the related two tiles. In EASE 5, the noise level can be defined based on a single BROADBAND value or 

based on a fractional-octave spectrum in OCTAVE or 1/3  OCTAVE resolution. The frequency resolution 

can be chosen using the  button.  

With respect to data entry, you can copy and paste values from another application into the table. The 

absolute level of the noise spectrum can be adjusted in increments of 1 dB using the  and  buttons. 

Noise spectra, such as NC or RC curves, can be imported also from files, including from the database 

installed with EASE. To select and load a noise spectrum file, press the  button. 

The resulting curve is shown in the NOISE SPECTRUM tile. It will be applied to all calculations that require 

information about the ambient noise level, such as STI calculations. The MEASURED NOISE LEVEL tile 

shows the corresponding broadband noise level in dB (A) and dB (Z). 
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While the noise spectrum is generally defined from 25 Hz to 20 kHz, parts of the program use only the 

range of 100 Hz to 10 kHz, such as the Room Mapping module. Note also that the above-mentioned 

noise spectrum files are limited to this smaller frequency range, as well. 

 

Figure 5.24 Properties window (left), broadband level display (upper right) and diagram for noise spectrum (lower right). 

Use the switch below the NOISE SPECTRUM tile to turn off the noise for any calculations. 

 

Figure 5.25 Switch for ambient noise. 

5.9 Further Project Elements  

When several items are selected simultaneously, the PROPERTIES window shows a summary of the 

selection. This includes the total number of selected room elements as well as the number of selected 

items of each different type. Additionally, the total surface area of the faces and of the audience areas 

is displayed. 
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Figure 5.26 Selecting multiple elements displays a statistical overview in the properties window. 

 

A project can have further elements: 

¶ Processing blocks can be used to group loudspeakers and apply additional signal processing 

functions to them, such as gain, delay, and filters. See section 9.5 for more details. 

¶ Selection sets are used to group any number of room items. These selections can then be 

recalled at a later point of time, e.g., to jointly modify the items assigned to the set. See section 

11.6 for more details. 
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6 Prerequisites for Inserting or  Editing  a Room  

6.1 Undo and Redo  

Whenever the room model is changed, the change is stored in memory. It can be undone using the 

undo button from the quick access menu. The icon on the button shows an arrow pointing 

counterclockwise. You may also press the shortcut Ctrl+Z to the same effect. 

  

Figure 6.1 Quick access menu with program icon, save button, undo button and redo button (from left to right). 

If you wish to redo a change that was undone before, click on the redo button or press the shortcut 

Ctrl+Y. The redo button is the button with the arrow that points clockwise. 

Note that the information about any editing steps is lost when closing the program. Opening a project 

will also discard the undo memory. 

6.2 Mouse Modes  

EASE 5 offers a range of different mouse modes that are used to view and edit the room model.  

An important mouse mode is the SURFACES > I NSERT POLYGON mouse mode because it is used to define 

the surfaces that establish the room. We will discuss it in section 7.3. Another important mouse mode 

is the SELECTION mouse mode (see also section 4.1.3 about hovering and selecting items) which is 

available on the very left of most ribbon menus. In the following section 6.3 we will use the MEASURE 

mouse mode from the TOOLS ribbon menu to explain how 3D coordinates can be inferred or entered. 

A mouse mode can be switched on by clicking on the respective button. 

All mouse modes except for the SELECTION mode can be left by pressing Esc or switched off via their 

corresponding menu ribbon buttons. Most mouse modes remain activated after the operation was 

finished, such as inserting a face. This allows performing several operations in a row without having to 

re-activate the mode each time.  

Notice that some modes require multiple steps to finish, e.g., in the I NSERT POLYGON mode at least 

three vertices spanning a plane must be defined to create a new face. On the other hand, the I NVERT 

FACE mode requires only a single step, namely selecting the face that should be inverted. 

Some modes require an object to be selected before they can be activated, such as the FACE IN FACE 

mode. Other modes require an object to be selected as the first step after they have been activated, 

such as the MOVE mode. Many modes, such as I NVERT FACE have a dual function. They can be activated 

when there is no item selected in order to select and change items subsequently. If one or multiple 

items are already selected before activating the mode, the change is immediately applied to all 

selected items and the mode is switched off again. A number symbol on the respective ribbon button 

indicates the number of affected items (Figure 6.2). Refer to the tooltip of each mode for more details. 

 

Figure 6.2 Invert face ribbon button if three faces are selected. 
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In most modes the previous step can be reverted by pressing the shortcut U. 

Many editing modes provide a preview while editing. For example, when the MOVE mode is active any 

displacement of the object to be moved is indicated by a light, yellow version of the object in the new 

place. 

 

Figure 6.3 Preview while moving a face. 

6.3 Defining 3D Coordinates  

Many mouse modes in EASE 5 require 3D coordinates as input. For example, when inserting a face, the 

X, Y, and Z coordinates of each of its vertices must be defined. When moving an object, the target 

coordinates must be known, as well. However, when using the mouse cursor on the computer screen 

only two coordinates are immediately defined whereas the depth is unknown. Therefore, additional 

assumptions and tools are required that facilitate specifying 3D coordinates. 

The functions introduced in the following sections are explained and shown interactively in our video 

tutorial for room entry. 

6.3.1 Measuring Distance and Delay  

In the following section we will use the TOOLS > MEASURE mouse mode to describe all important ways 

to define coordinates and infer locations in 3D space. These functions and techniques are available in 

all modes, sometimes in a slightly modified or extended way. But generally speaking, they are 

consistent throughout the program. 

The MEASURE mode is a two-step mode. That is because measuring distances requires defining a start 

point and an end point. A left-click in the 3D view or any of the functions introduced in the following 

sections can be used to define the start point for the measurement.  

After the start point is set, measurements will be automatically taken and displayed assuming that the 

current mouse location is the end point. Left-clicking again will define a new start point. 

https://www.youtube.com/@AFMG.Simulation.Measurement
https://www.youtube.com/@AFMG.Simulation.Measurement
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Figure 6.4 Measuring the distance from a defined start point to the mouse location. 

The following measurement information is shown in the status text: 

¶ In the first line, the DISTANCE between the two points is displayed as well as the delay that is 

computed based on the speed of sound (see also sections 5.8.1 and 0). 

¶ The line labeled POLAR shows the vertical and horizontal angle for the differential vector 

pointing at the end point. 

¶ The DISPLACEMENT is the spatial offset between the two points in the X, Y and Z directions. 

¶ START POINT and TARGET POINT correspond to the absolute locations of the first point set and 

the current location of the mouse. 

6.3.2 Entry of Coordinates by Mouse or Control Bar  

Generally, 3D coordinates can be defined either by clicking with the mouse in the 3D view or by 

entering information in the control bar that is located at the bottom of the window (see Figure 6.4). 

Sometimes these functions are also used in combination.  

For an empty project, the situation will look similar to Figure 6.5: 

1. The cross at the mouse cursor indicates the 3D position. This is, e.g., where the next point will 

be set when left-clicking. The cross symbol will also be called insert cross or positioning cross 

in the following. 

2. The status text shows the current 3D coordinates derived from the mouse location. 

3. The control bar allows to enter 3D coordinates manually. 

When using the mouse and there are no further objects in the project the 3D coordinates are 

determined using the Z = 0 plane. That means that it is assumed that the mouse is used to choose the 

X and Y coordinates whereas Z is always zero. 

The control bar at the bottom of the window can be used without further assumptions, i.e., all three 

coordinates X, Y and Z can be entered freely. 
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Figure 6.5 Positioning cross and mouse cursor (1), status text showing coordinates (2), and control bar (3). 

The Tab key can be used to move the focus from the 3D view to the control bar. When the focus is on 

the control bar, moving the mouse over the 3D view will remove the focus from the control bar.  

Whether the focus is on the 3D view or on the control bar is indicated by the  symbol on the right. 

Only if this symbol is highlighted, the control bar is active and can be used to confirm coordinates by 

pressing Return (Figure 6.6, Figure 6.7). 

 

Figure 6.6 Focus is on control bar. It is active for confirming keyboard input. 

 

Figure 6.7 Focus is not on control bar. It is inactive for confirming keyboard input. 

When the control bar has focus pressing Tab will cycle through all fields of the control bar. If you change 

the data in one of the fields, pressing Tab will update the preview and also the location of the 

positioning cross in the 3D view. 

When the control bar does not have focus one can also start typing numerical values. This will also 

move the focus to the control bar and put it on the first text field that is enabled. When done typing, 

pressing Tab will move the focus to the next field and update the preview. 

Coordinates can be confirmed either by left mouse click when the mouse is active over the 3D view or 

by pressing Return when the control bar is active and coordinates from the coordinate fields are to be 

used. Confirming a coordinate will return the focus to the X text field automatically. 

At any time, coordinates can be transferred from the mouse location to the control bar by pressing the 

S shortcut. This will also activate the control bar, i.e., move the focus to the control bar. 

1 

2 

3 
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6.3.3 Snapping by Mouse - Inferring from Point Objects and Surface Objects  

If room elements exist already, 3D coordinates can be inferred by snapping to a room element, 

hovering over it or referring to it in some other way. This is usually accomplished by either left-clicking 

on the object or location of interest, or by pressing a specific short cut. 

The following distinguished points can be directly snapped to: 

¶ The origin at (0, 0, 0). 

¶ The corner points of faces and audience areas. (This includes the temporary points of a 

previewed face or audience area while creating it.) 

¶ The midpoints of the edges of faces or audience areas. 

¶ The insert points of listener seats and loudspeakers. 

¶ In some modes (Face in Face, Move Vertex, Move Point) the edges of the surface object can 

be snapped to, as well. 

¶ The anchor point in those editing modes where it is defined, such as in Move, Duplicate, 

Extrude, or Rotate. 

When snapping to a point, the snap location is indicated by a filled pink circle. Snapping to points can 

be suspended temporarily by keeping F3 pressed. 

  
Figure 6.8 Snapping to the origin (left) and to the corner point of a face (right). 

Coordinates can also be inferred by snapping to drawings or hovering over them. When the mouse is 

over a drawing, the plane of the drawing will be used to determine the 3D coordinates associated with 

the mouse location. 

Also, points can be inferred from the planes of faces and audience areas by hovering over them. By 

default, this function is active only for some modes, e.g., the MEASURE mode. For most other modes it 

has to be switched on first by pressing F2 once. Pressing F2 again will disable this type of snapping 

again. The setting is remembered until the same mode is started again or a new mode is started. 
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Figure 6.9 Hovering over a drawing (left) or a face (right) to determine 3D coordinates in the plane of the object. 

There are two important applications of snapping to faces. First of all, a point can be placed on a face. 

This can be helpful when drawing a face that is adjacent and perpendicular to another face, for 

example. In this way the new face can be attached directly to the existing face. A second important 

use case is the determination of intersection points of lines with faces. This will be discussed a little bit 

further below. 

6.3.4 Inferring Coordinates Using Constraints  

In the context of EASE 5, a constraint represents a restriction or limit that in some way reduces the 

available degrees of freedom for determining 3D coordinates from the full 3D space to a plane, a line, 

or just a point.  

Constraints are created primarily in the following ways: 

1. When creating or modifying a planar element, i.e., a face or an audience area: When inserting 

a face or audience area and at least three points not in line are given, a so-called plane 

constraint is automatically activated for entering the following points. When inserting a face 

into a face or modifying the points of a face or audience area the plane constraint is active 

from the beginning. 

2. When defining an axis constraint by selecting a base point and pressing the X, Y or Z shortcut: 

This will limit the space of possible 3D coordinates to a line that runs through the base point. 

If there are no other constraints the direction of the line will be the direction of the x-, y- or z-

axis, respectively. If a plane constraint is additionally active, the 3D coordinates will be derived 

by projecting the line of the constrained axis onto the given plane, i.e., by calculating the points 

in the plane. 

3. When activating the Z-plane constraint by pressing Shift+Z: This will limit the space of possible 

3D coordinates to the Z plane of the last point specified. If a plane constraint is already active, 

activating the Z-plane constraint will usually result in a line that represents the intersection of 

the two planes. 

When a plane constraint or an axis constraint is active, the snapping behavior described before is 

modified as follows: 

¶ If a point is snapped or a drawing is hovered, the coordinates are projected onto the plane of 

the plane constraint or the line representing the axis constraint (Figure 6.10). 

¶ If a face or audience area is hovered while an axis constraint is active, the resulting intersection 

point is calculated and displayed - if there is one. This assumes that the function for snapping 

to faces is active (see above). 

Note that the axis and plane constraints also apply when the control bar is used to enter coordinates. 

These coordinates are projected onto the currently active line or plane, as well. 

A constraint can be deactivated by pressing the same shortcut again or by pressing U. However, in 

those cases where a plane constraint is active due to the nature of the function, such as when inserting 

or modifying the vertices of a face, the constraint cannot be switched off. 
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Figure 6.10 The tip of the back wall is inferred by using a Z-constraint and projecting from the tip of the front face (left) or 
from the drawing (right). 

6.3.5 Inferring Coordinates Using a Reference Point, Relative Coordinates  

When using the control bar, coordinates can be entered in two different ways, namely in absolute 

mode (ABSOLUTE) and in relative mode (RELATIVE). When working with absolute coordinates all 

coordinate entries happen in the room coordinate system, i.e., relative to the origin. In relative mode, 

all entries refer to the current reference point. 

 

Figure 6.11 Control bar in absolute coordinates mode. 

 

Figure 6.12 Control bar in relative coordinates mode. 

In the 3D view, the reference point is indicated by a small axis cross (Figure 6.13) when relative mode 

is on. When using the mouse, by pressing R, the reference point can be set manually on any location 

or snapped point. It is automatically set to the respective base point when an axis constraint is 

activated using the X, Y or Z shortcuts. In both cases, the focus is moved to the control bar and the 

mode is switched to relative mode. Also, only the field of the free coordinate can still be modified 

whereas the other two fields in the control bar are disabled. 

When using the control bar, the reference point can also be set to the current coordinates by pressing 

R. 
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Figure 6.13 Reference point and mouse location indicated by small axis crosses. 

The reference point is set automatically when starting some modes, for example, when moving or 

duplicating an object. For loudspeakers and listener seats the initial reference point has the same 

coordinates as the location of the object that is going to be manipulated. For faces and audience areas 

the initial reference point has the same coordinates as the anchor point that is selected when the 

operation is started. When inserting faces or audience areas, the reference point is set automatically 

to the location of the most recently defined vertex or point. 

 

 

Figure 6.14 Coordinate entry relative to reference point - in this case by using the X-constraint and a distance of 5 m from the 
reference point. 

Using the relative mode, it is very easy to define 3D coordinates as an offset relative to an already 

known point. Just snap to the point, press the shortcut for the axis constraint, type the distance and 

press Return (Figure 6.14). 

Notice that the reference point is not visible in absolute mode. 

6.3.6 Inferring Coordinates from an Intersection  

Snapping to faces is particularly useful when intersection points need to be computed. For example, if 

the X and Y coordinates of a point on a slanted roof are known but the Z coordinate is not, this value 

can be determined using the intersection function. The function works as follows: 
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1. First enable snapping to faces so that faces are highlighted when the mouse is hovering over 

them (F2). Find the right starting point in the X-Y plane and activate the axis constraint by 

pressing Z. Now the coordinate entry is restricted to the vertical and relative to the base point. 

2. Use the mouse to hover over a face that is located along this axis. Its intersection point with 

the vertical line will be shown and it can be selected by a left mouse click. If a face is hovered 

that does not have an intersection point but whose plane has, the corresponding point on the 

plane is highlighted (Figure 6.15). 

The intersection function is particularly useful to draw columns and other volume objects that are 

attached to arbitrary surfaces. 

  
Figure 6.15 Calculating intersection points with the plane of a face: Inside (left) and outside (right) of the face. Select base 
point and axis constraint (1), hover over face to determine intersection point with plane (2). 

6.3.7 Function Overview  

The following is a complete list of functions available to determine or infer a point in 3D space: 

ω Use the mouse to snap to a point, to the origin, or to the midpoint of an edge. Deactivate 

snapping temporarily by pressing F3. 

ω Use the mouse to select (snap to) a listener seat or a loudspeaker. 

ω Hover over (snap to) faces, audience areas, drawings, or the ground plane (Z = 0). If not 

switched on, activate by pressing F2.  

ω Activate an axis constraint using the X, Y, or Z shortcuts. This will use the current mouse 

location as the base point. It will also move the reference point to the base point.  

ω Set a reference point for relative coordinate entry by pressing R or by activating an axis 

constraint.  

ω Activate the horizontal plane constraint using the shortcut Shift+Z. This will fix the plane to the 

z-coordinate of the previously set point. 

ω When an axis constraint or a plane restriction is active, project from any of the points selected 

in one of the first three ways. 

ω Use the control bar to manually enter coordinates in relative or absolute mode.  

ω Use the S shortcut to transfer the coordinates of the current mouse location to the control bar 

and modify them. 

  

1 

2 

1 
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7 Defining the Geometry  

In this chapter, an overview will be provided about the toolset that can be used to create the room 

geometry in EASE 5. In principle, there are three different approaches that can also be combined or 

mixed: 

¶ The geometry of the room can be entered manually using known coordinates and the drawing 

functions of EASE. 

¶ Section drawings can be imported as bitmap files. These are used as the basis for drawing the 

room geometry in EASE. 

¶ A 2D or 3D room drawing can be imported as a DWG file. It can be subsequently extended or 

modified in EASE. 

It is common to all three approaches that after the geometry is defined (see sections 7.1, 7.2, and 7.3), 

the consistency of the model should be checked for problems, duplicates or missing parts (section 7.4). 

After that, acoustic materials can be assigned to the surfaces (section 8.1) and important acoustic 

quantities like the reverberation time can be computed (section 8.3). 

Defining the sound system and the audience areas will be discussed separately in the next chapters. 

7.1 Importing Graphics Files  for Section Drawings  

An introduction into the basic properties of drawing bitmaps was given in section 5.2. We will expand 

on that here and discuss more details of managing and using drawing bitmaps. 

After loading a graphics file using the FILE > DRAWING > LOAD menu command, the bitmap is shown 

in the 3D view. The drawing is selected automatically as the currently active item of the project. 

Accordingly, the context ribbon menu SELECTED DRAWING is shown. Through this menu, functions 

relating to the currently selected drawing can be accessed. 

 

Figure 7.1 Context ribbon menu for the selected drawing. 

When a drawing is selected, the anchor point of the drawing is indicated by an orange square and the 

scale line is indicated by an orange line.  
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Figure 7.2 Selected drawing with default anchor point and scale line. 

After the import of the file, first select whether the drawing is a floor plan (or ceiling plan) using the 

TYPE OF DRAWING > FLOOR option, a front or end view using the FRONT button, or a side view using the 

SECTION button. This will turn the drawing into the corresponding plane. 

If the orientation of the drawing relative to the coordinate axes needs to be adjusted, the ROTATE 

command can be used to rotate the drawing in place. 

As the next step, set the anchor point by starting the ANCHOR POINT mode from the ribbon menu and 

left-clicking on a distinguished point of the drawing (Figure 7.3). The POSITION X, Y, Z fields in the 

properties window can then be used to define the position of this point on the drawing in the 3D 

coordinate system of the room or venue (Figure 7.4). 

 
Figure 7.3 Anchor point placed at front center point of 
assumed stage. 

 
Figure 7.4 Coordinates of anchor point set to origin (0, 0, 0). 

Finally, the drawing has to be scaled because bitmap files typically do not carry any information about 

the physical size of the objects they are depicting. Activate the SCALE mode from the ribbon menu and 

place the scale line on a line of the drawing that has a known length or place its ends on two points for 

which you know the distance. The scale line does not need to be parallel to either axis. It is 

recommended to define as long a scale line as possible to minimize scaling errors. 
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Figure 7.5 Scale line placed on dimension line. 

 
Figure 7.6 Resized drawing after entering length for scale 
line. 

After that, enter the real-world length of the line section in the SCALE > LENGTH field. The drawing will 

then be enlarged or downsized accordingly. The aspect ratio of the bitmap cannot be modified. 

The described procedure can be repeated for multiple drawings. A typical arrangement if all view 

directions are available is shown in Figure 7.7. Notice that the front and the section drawing are 

displaced relative to the origin so that they do not interfere when drawing the room. 

 

Figure 7.7 Three section drawings loaded. 

Once the drawings are in the right spot, faces can be inserted manually by referring to points and lines 

on the drawings and projecting from them (see also sections 6.3.3 and 6.3.4). 

For convenience, the LABEL property can be used to assign a user-defined name to a section drawing. 

Use the  and  buttons or the shortcut Ctrl+H to hide and unhide the currently selected drawing. 

The DRAWINGS TABLE provides an overview over all drawings in the project and allows selecting 

drawings that are not visible in the 3D view (for more details about tables in general, see also the 

overview in section 11.8). The TOGGLE VISIBILITY  command in the TOOLS ribbon menu allows hiding 

and showing the currently selected drawings. 
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Figure 7.8 Drawings table showing three different drawing bitmaps. 

7.2 Importing DWG Drawing Files  

EASE 5 supports the import of 3D CAD models in DWG file format. DWG is a native format of the 

AutoDesk AutoCAD software. Other common CAD tools, such as Trimble SketchUp Pro, Vectorworks 

or Rhinoceros 3D by Robert McNeel & Associates, can save models in DWG file format as well. 

Room models that are created with a CAD tool outside of EASE should already be suited for acoustic 

simulations. The degree of detail should be reduced so that they fit the simulation purpose and the 

EASE tools that will be used. In fact, it is expected that the DWG-based model considered here is 

created primarily for use in EASE 5. Arbitrary DWG-based models used for general architectural 

applications, on the other hand, are often not suitable for import and use in EASE. 

EASE models can also be exported in DWG format. Please refer to section 11.9  for more details. 

7.2.1 Import Rule Set  

In order to import CAD models into EASE 5 the corresponding DWG files must comply with an import 

rule set. This rule set consists of some restrictions specifying how the model has to be drawn and which 

elements it has to be composed of in order to be properly supported by the EASE import module. 

In EASE 5, the following CAD model base elements are supported by the import function: 

ω 3D Polylines 

ω 3D Faces 

ω Polyface Meshes 

ω SubD Meshes 

ω 2D Polylines 

ω LW Polylines 

ω Arcs 

ω Circles 

ω Ellipses 

All of these types of elements are converted to EASE faces. All other elements are ignored. 

Block references can be used within the DWG file. Upon import, blocks are resolved into the single 

base elements. 

Many CAD applications allow to hide certain elements. Such hidden elements are imported and 

displayed as long as they fulfil the import conditions. 
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The following specific conditions apply to the import: 

¶ A surface element must not be an intersecting surface, that is, the border of the polygon must 

not intersect itself.  

¶ 3D Polylines and 3D Faces have to be planar.  

¶ Polylines that are not closed are closed automatically. 

¶ Arcs, Circles and Ellipses are converted into faces with straight edges using an angular 

resolution of approximately 15°. 

¶ Polyface Meshes and SubD Meshes can also be imported into EASE 5. This is particularly 

important for importing DWG files that were created with SketchUp. A mesh should be planar 

to be imported, i.e., all points of one mesh must be in one plane. Normally, upon import all 

partial faces of one mesh are combined to one face with one outline in EASE. In the special 

case that faces of the mesh share only one common point (not a common edge) the import 

splits the mesh into two or more faces. If a mesh is not planar, triangles that are outside of the 

main plane are imported as separate faces. 

¶ It is assumed that a mesh consists only of triangular and quadrangular faces. Faces with five 

points or more will not be imported. 

¶ Holes of meshes are correctly processed to holes in EASE faces. Block references are resolved 

as described above. Edges of a mesh can be marked as visible or invisible in the DWG file. This 

property has no influence on the import. 

Various units of length are supported. Drawings loaded in one of these unit systems are converted and 

displayed in the currently selected EASE unit system. These units are: 

ω Metric unit system: millimeters [mm], centimeters [cm], meters [m], decimeters [dm], 

hectometers [hm], kilometers [km]. 

ω US customary system: inches [in], feet [ft], yards [yd], miles [mi]. 

If the length unit is not defined properly, EASE 5 will make a plausible assumption and inform you 

about it. 

Note that EASE will convert the imported drawing to the internal unit system which is metric. The 

project will be displayed in the unit system selected in the options area (see section 3.2). 

EASE 5 also supports importing layers or tags. These are typically used to organize and manage the 

project. All layers provided by the DWG file are converted to selection sets (see section 11.6). The room 

items assigned to a layer will be assigned to the respective selection set, accordingly. This allows you 

to perform numerous changes to the model after the import such as: 

¶ Assigning acoustic materials to faces on specific material layers, 

¶ Adding audience areas to the faces of a respective layer, 

¶ Creating back side faces for the faces of a layer used for parapets or ceiling clouds, 

¶ Deleting items from layers that are not needed. 

If you need to deal with different custom groups of faces in EASE 5, assigning them to layers in the 

respective CAD software before importing can be the quickest way to establish this structure. 
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Figure 7.9 Layers or tags are imported as selection sets. In this manner, for example, faces on different layers can be assigned 
different acoustic materials in EASE. 

Note for EASE 4 users: Importing other room items like audience areas, listener seats or loudspeakers is not 

supported by EASE 5. The import of additional face properties such as the acoustic material or color is also not 

supported. Except for the color, all of these aspects can be easily added to the model in EASE 5 itself. 

7.2.2 Importing DWG Files  

To load a DWG file, click on the FILE > PROJECT > OPEN button and select the DWG file. Note that 

importing a DWG file in this way automatically sets up a new project with default settings. 

Alternatively, use the FILE > PROJECT > ADD button to insert the contents of a DWG file into the 

current project. 

For large DWG files a progress bar is shown. The software will automatically abort the import process 

if it takes longer than 60 seconds. In this case, it is recommended to reduce the complexity of the 

model in the file. 

If the file contains elements that cannot be imported or if the unit system is not supported an import 

log will be shown that lists the issues that occurred during import. 

If you have imported the drawing of a complete room, it is highly recommended to verify the geometry 

after the import. Please see section 7.4 for details. If some faces have not been imported or they are 

missing for other reasons you will have to either draw them in EASE or modify the original DWG file 

and import it again. Faces that have the wrong orientation can be inverted in EASE. 

The DWG file may also contain faces that are located where the audience areas in the EASE room 

model should be. For these faces, use the I NSERT AREA ABOVE FACE function introduced in section 

10.1.2 and delete the faces afterwards. 

7.2.3 Exporting from Trimble Sketch Up Pro  

When exporting DWG files from SketchUp Pro a few steps need to be taken in order to ensure that the 

import in EASE 5 works smoothly: 

1. It is recommended to run the Solid Inspector plug-in first and resolve any issues. 

2. To save a DWG file, select EXPORT > 3D MODEL from the File menu. 

3. Open the DWG/DXF EXPORT OPTIONS window by clicking on the OPTIONS button in the SAVE 

DIALOG window. 

4. For the AUTOCAD VERSION select the AUTOCAD 2018 setting. 
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5. Make sure the option EXPORT > FACES is selected. The other options can be ignored. 

Notice that as of SketchUp 2026 exported files in AutoCAD 2010, 2013, or 2018 format make use of 

SubD Meshes instead of Polyface Meshes. Importing SubD Meshes is supported only by EASE 5.78 or 

higher versions. 

 

Figure 7.10 Recommended settings when exporting a DWG file from SketchUp Pro. 

7.2.4 Exporting from AutoDesk Revit  

Typical models exported from Revit may not be fully compatible with EASE and therefore need to be 

modified before export or after import. If, in the Revit model, walls are represented using volume 

objects, i.e., boxes, these have to be replaced by single surfaces in EASE for the statistical calculations 

to be correct. For the statistical calculations according to Eyring/Sabine there can be only a single 

volume which must be the volume of the room. The faces of the room model determine its boundaries.  

However, AURA and raytracing calculations are concerned only with the surfaces themselves and do 

not have to make any assumptions about the room volume. Nonetheless, care has to be taken when 

setting up AURA calculations as the suggested default parameter values for the number of particles 

etc. are based on statistical assumptions. 

For a clean model, it is therefore recommended to export from Revit only the inside surfaces of a room. 

One way to facilitate this is to assign the inside elements (wall finish faces) of a room to a so-called 

space in Revit. 

7.3 Entering and Modifying Surfaces  

In this section we will outline how faces can be created in order to build the room model. It will be also 

detailed how faces can be modified in order to adapt or extend the room model. These functions are 

accessed mainly through the SURFACES ribbon menu. 

 

Figure 7.11 The Surfaces ribbon menu provides access to functions for adding and modifying faces. 



EASE 5 Third Edition ς ¦ǎŜǊΩǎ DǳƛŘŜ  Defining the Geometry 
 

70 
 

Please refer to chapter 11 for more general tools that allow, e.g., moving a face as a whole or 

duplicating it. 

For more details on the following contents please also see the tutorial videos by AFMG. 

7.3.1 Inserting a Face  

In EASE 5 the main function for creating new faces is the SURFACES > I NSERT > POLYGON tool. Click on 

the menu button to activate the mode. After that, you can draw a new face vertex by vertex. The 

location of each point can be defined using the various means detailed in section 6.3. 

If there are no 3D DWG files available, it is practical for most projects to start by drawing the floor faces 

of the room. If you have an image of the floor plan loaded you may just trace the lines by left-clicking 

and inserting vertices at the respective points of the drawing. 

Creating a Floor Face  

As an example, the following sequence has been applied to insert the rectangular floor face shown in 

Figure 7.12. 

1. Left-click on the drawing to insert the first point A. 

2. Move the mouse to snap to the first point A and press X to activate the x-axis constraint. Now 

move the mouse to the upper right to the location of the second point B and left-click to insert 

the point at the right distance. 

3. Move the mouse to snap to the second point B and press Y to activate the y-axis constraint. 

Now move the mouse to the lower right to the location of the third point C and left-click to 

insert the point at the right distance. 

4. Move the mouse to snap to the third point C and press X again to activate the x-axis constraint. 

Now move the mouse to snap to the first point A and left-click to insert the point D at the same 

x-coordinate as the first point A. 

5. Press C to close the polygon. 

If you have activated the wrong axis constraint or used the wrong position for a point, press U to undo 

the last step.  

   
Figure 7.12 Simple insert sequence for a polygon (see text). 

Creating a Slanted Floor Face  

As a second example we will enter the slanted floor face as well: 

1. Move the mouse to snap to the previously inserted point D. Left-click to insert a point at the 

same location. 

2. Move the mouse to snap to the previously inserted point C. Left-click to insert a point at the 

same location. 

A 

B 

C 

D 

https://www.youtube.com/@AFMG.Simulation.Measurement
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3. Move the mouse to the back of the room, find the corner point E with the mouse and press Z 

to activate the z-axis constraint. Now move the mouse up and hover over the section drawing 

at the right height to project onto the vertical line. Left-click to insert the third point E at the 

selected height. 

4. Press Shift+Z to activate the z-plane constraint based on the previously inserted point E. Move 

the mouse to the lower left until you reach the other back corner F. Hover over the floor plan 

to select the right distance. Left-click to insert the fourth point F. 

5. Press C to close the polygon. 

  

  
Figure 7.13 Insert sequence for slanted floor face (see text). 

Note that when the z-plane constraint was activated, the movement of the insert cross was restricted 

to a line. That is because after the third point was defined, also the automatic plane constraint is active 

that enforces all subsequently defined points to be in the same plane. The combination of these two 

plane constraints is a line. 

Creating a Side Wall  

Whenever an axis constraint is activated, one can also type the corresponding distance in the control 

bar instead of selecting it with the mouse. We will do that now in the last example where the side wall 

is drawn. 

D 
E 

F 

C 
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1. Move the mouse to snap to the previously inserted point B. Left-click to insert a point at the 

same location. 

2. Move the mouse to snap to the previously inserted point C. Left-click to insert a point at the 

same location. 

3. Move the mouse to snap to the second point C and press Z to activate the z-axis constraint. 

Now enter (type) the height of 16.67 m in the control bar and press Return to confirm. This 

will insert point G. 

4. Move the mouse to snap to the third point G and press Y to activate the y-axis constraint. Now 

move the mouse to snap to the first point B and left-click to insert the point H at the same y-

coordinate as the first point B and at the same height as point G. 

5. Press C to close the polygon. 

  

 

 

Figure 7.14 Insert sequence for side wall (see text). 

Creating an Arc  

As part of drawing a new polygon, one or several circular arcs can be created. While inserting new 

points, press A to start the arc submode. 

In EASE 5, three points constitute an arc: 

1. The starting point of the arc. It is automatically set to the last point defined. Drawing an arc 

therefore requires at least one point to be defined already before the submode can be 

activated. 

C 

B 

G 

H 

C 

B 
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2. The end point of the arc (Figure 7.15). This is the first location that has to be chosen after 

activating the arc submode. It can be at any 3D coordinates. 

3. As a last step, a point must be chosen that is on the arc, also in 3D coordinates (Figure 7.16). 

Its position determines the opening angle and the radius of the arc. 

While drawing, a preview of the arc is shown. After the end point was set, one can snap to the midpoint 

of the connecting line from the starting point to the end point. This can be helpful if the height of the 

arc is known. 

The number of segments for the arc is determined automatically. The approximate angular resolution 

is 15° unless there are fewer segments than eight which is the minimum. 

The points that have to be set for the arc follow the same rules that apply to defining points for a 

polygon. After a total of three points have been defined, the plane of the polygon is fixed and 

subsequent points are constrained to that plane. 

 
Figure 7.15 Setting the end point of the arc after activating 
the submode. 

 
Figure 7.16 Setting the point that is on the arc after the end 
point of the arc was defined. 

 
Figure 7.17 Selected face after closing the polygon. 

 
Figure 7.18 Creating a polygon with several arcs. 

 

Verifying Coordinates  

There are various ways of making sure that the coordinates that were entered are correct. One way to 

do so is to use the different view directions in parallel perspective. For example, use PRESENTATION > 

PERSPECTIVE > PARALLEL and PRESENTATION > VIEW DIRECTIONS > SIDE (Z)  to check the model 

against the floor plan. Another possibility is to select each newly created face and inspect the 

coordinates in the properties window. 
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Figure 7.19 Top view in parallel perspective. 

 
Figure 7.20 Properties of side wall face. 

Messages and Suggestions  while Drawing  

While drawing, certain conditions may prevent from actions or steps that are allowed otherwise. In 

that case the software will notify you either by a note in the status text or by an error message shown 

temporarily in the lower right area of the 3D view. 

 

Figure 7.21 Error message about crossing lines. 
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Figure 7.22 Suggestion in status text at the bottom of the 3D view. 

7.3.2 Inserting a Circular Face  

Circular faces can be entered using the SURFACES > I NSERT > CIRCLE tool. Click on the dropdown 

menu button to activate the mode.  

  

Figure 7.23 Dropdown menu allowing insertion of arbitrary faces and circular faces. 

After that, the circle is defined using two distinct steps: 

1. Determining the location of the center point by selecting a 3D coordinate using mouse or 

control bar. 

2. Determining the circumference of the circle by selecting a point that is on the circle in 3D 

coordinates or by entering the radius of the circle (Figure 7.24). 

Both coordinates can be defined using the various means detailed in section 6.3. Notice, however, that 

initially the circular face must be horizontal, i.e., co-planar to the Z-plane. Use the TOOLS > ROTATE tool 

afterwards to turn the circle into another plane, if needed. 

Note that the number of segments is set to 24 automatically. This corresponds to an angular resolution 

of 15°. 
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Figure 7.24 Inserting a circular face: Preview while defining 
a point on the circumference. 

 
Figure 7.25 Inserting a circular face: Selected face after 
insertion. 

7.3.3 Inserting a Face in a Face  

After the primary geometry of the room model has been defined, additional faces can be inserted in 

existing faces in order to model secondary parts of the room. Such parts could be windows or doors in 

side walls, absorber panels on side walls, or carpets on the floor.  

This insert function can also be used to cut holes into faces by first inserting the new face and then 

deleting the face itself. In that case, if created simultaneously with the new face, the hole will remain. 

This hole can then be used, for example, as a starting point for drawing pillars that extend from the 

floor to the ceiling. A hole in a face can be removed by deleting it in the properties window of the face 

(section 5.3). 

For EASE 4 users it is important to understand that the holes concept is different from coated faces. In EASE 4, 

faces are coated on top of other faces in order to model secondary elements and replace the acoustic material of 

a part of the considered surface area. Using that approach the underlying face remains unchanged. In EASE 5, 

however, there are no coated faces anymore. Instead, faces can have holes that can be filled with faces in turn. 

These inserted faces can have different acoustic materials. Acoustically speaking both concepts are equivalent. 

When importing EASE 4 projects, all coated faces are automatically converted to holes with filling faces. 

In the following we will distinguish between the so-called base face and the insert face. The base face 

is the face in which the new face is inserted. The insert face is the new face that is created as a cut-out. 

In order to start drawing, the base face must be selected first. After that, activate the POLYGON IN FACE 

mode from the SURFACES > I NSERT ribbon menu. If you wish to insert a circular face, activate the 

CIRCLE IN FACE mode from the SURFACES > I NSERT ribbon menu. 
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Figure 7.26 Inserting a circle in a face. 

For drawing an insert face the same toolset is available as for creating a regular face as described in 

sections 7.3.1 and 7.3.2. However, a few exceptions apply: 

¶ The insert face must be in the same plane as the base face. That is why from the beginning a 

plane constraint is active that enforces that all new points are placed in the plane of the base 

face. 

¶ One can snap to the edges of the base face or to the edges of other holes inside the base face 

in order to create a vertex. 

Note that EASE 5 allows extending the insert face beyond the boundaries of the base face. In that case, 

only the part inside of the boundaries will be cut from the base face. If you want to make sure you are 

not exceeding the boundaries of the base face, use the snapping functions to place points on the edges 

of the base face. 

If an insert face is not needed anymore, there are two ways to remove it. One can delete the face itself 

as well as the corresponding hole from the base face (section 5.3). Alternatively, the two faces can be 

combined again using the JOIN FACES command from the SURFACES ribbon menu (section 7.3.8). 

In general, EASE 5 supports and enforces planar faces. But room models can be imported also from 

DWG files or EASE 4 projects. In these cases, the selected base face might not be exactly planar. If so, 

an insert face created with this mode is created on the mean (average) plane of the base face. As a 

consequence, the insert face will be planar. Notice that although the outer border of the base face is 

maintained, the original, non-planar 3D shape of the internal surface area of the base face is adapted 

so that its surface connects tightly to the outline of the planar insert face. 

  
Figure 7.27 Drawing an absorber panel on the back wall. Left: first two points set. Right: Insert face completed. 
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7.3.4 Creating a Two -Fold Configuration  

Faces are normally used to model the outer boundaries of the acoustic volume, such as the side walls. 

Very thin surface elements that are inside the room and basically have two acoustically active sides, 

such as parapets, reflectors, or dividing walls, can be modeled, as well. In EASE 5 these are represented 

by two faces that are positioned very close to each other and that point away from each other. Each 

face can have its own acoustic material assigned, thus allowing to model the front side and the back 

side independently. 

  
Figure 7.28 Inserting a reflector by drawing the first face and adding a back side to it. 

In order to create a two-fold configuration, first insert a face in the room that has the right place and 

location. After that there are two ways to proceed:  

1. Assuming that no faces are selected, activate the SURFACES > ADD BACK SIDE mouse mode. 

Then click on the face inserted previously. This will create the counter face and assign the same 

acoustic material to it. The mode will remain active until Esc is pressed or another mode is 

selected so that multiple back sides can be added if necessary. 

2. Select the face inserted previously. Then click on the SURFACES > ADD BACK SIDE menu button. 

This will immediately create the counter face and assign the same acoustic material to it. This 

function can be applied also to multiple selected faces at the same time. The number of 

affected faces is displayed as a small number symbol on the ribbon button. After creation, the 

new counter faces are selected automatically. 

If the GEOMETRY ANALYSIS > STACKED FACES presentation mode is enabled, the two faces will be colored 

light green. 

7.3.5 Moving the Vertices of a Face  and Adding New Vertices to a Face  

A face can be modified with respect to its shape by moving its vertices. Also, vertices can be added to 

the border of a face in order to subsequently move them or to snap to them when placing other room 

elements. For that, the face has to be selected first. After that, the EDIT VERTICES mode can be 

activated by clicking on the corresponding button in the SURFACES > MODIFY menu. 

In order to add a new vertex, left-click at the desired location on an edge of the face. A filled pink circle 

with a plus symbol indicates the position of the vertex to be inserted. It will automatically snap to the 

closest edge nearby. 

In order to move the vertex of a face, the vertex has to be selected by a left-click. When moving the 

mouse close to any vertex of the selected face, a filled pink circle with a symbol that shows arrows in 
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all directions will highlight the snapped vertex. Note that when snapping to a vertex that cannot be 

used in this mode, a symbol with a red cross is shown. 

After selecting it, the vertex can be placed at a new position either by mouse or by control bar. For this 

step all of the functions can be used that are generally available for defining 3D coordinates as 

described in section 6.3. The following exceptions apply: 

¶ The selected vertex can be moved only in the plane of the selected face. A plane constraint is 

automatically active when the mode is started. 

¶ The vertex cannot be moved to a position where the connecting lines to its two neighbor points 

intersect with one of the other edges of the face.  

¶ If the vertex is placed on another vertex of the face, these two vertices will be merged and the 

area of the face will be reduced accordingly. In this way a face can even be cut in half. Similarly, 

when placing the vertex on a non-adjacent edge of the face, any vertices on the border 

between the original vertex location and the new one will be removed from the face. 

¶ If the face is not plane, the vertex will be placed on the average plane of the face. 

The location of vertices can be verified in the properties window of the face (section 5.3). Vertices can 

also be deleted in the properties window. 

  
Figure 7.29 Raising the roof ridge. Left: select vertex to be moved. Right: move vertex vertically. 

7.3.6 Extruding Faces  

After the floor faces have been drawn it is mostly quite easy to build the side walls. This can be done 

using the SURFACES > EXTRUDE > FACE function. Given a selected face (base face), the extrude function 

creates a counter face of the same shape opposite to the base face and connects the two faces by 

quadrangular side faces. The distance and angle of the extrusion can be chosen freely. 

To extrude a face, first select the base face. After starting the mode, an anchor point for the extrusion 

has to be selected. It can be located on the base face or somewhere else. Finally, the target 3D position 

must be determined, for example, by projecting or snapping with the mouse or by typing the height in 

the control bar (section 6.3). These 3D coordinates determine the position of the counter face in 

reference to the selected anchor point of the base face. 
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Figure 7.30 Extruding the floor face. Left: select face to be extruded and anchor point. Right: extrude to given height by 
projecting from drawing. 

Note that as a default an axis constraint is active if the base face is located in the XY-, YZ-, or XZ-plane. 

This will allow you to enter the distance for the extrusion immediately. If you do not wish to extrude 

perpendicular to the base face, press U to deactivate the constraint. 

If the base face is not located in one of the main planes, the current mouse location will be used. If the 

mouse is over an empty area of the 3D view, the Z value of the target point will be assumed to be zero. 

In this case the extruded body may look distorted. It may even not be visible at all if the base face is in 

the z-plane, as well. 

7.3.7 Inverting the Orientation of a Face 

In EASE, faces have an acoustically active side and an inactive side (section 5.3). While building the 

room and drawing new faces, EASE 5 will try to detect in which direction a face should point but this 

may not always result in the correct orientation. Also, imported rooms may have faces with the wrong 

orientation. 

The I NVERT FACE button from the SURFACES > ORIENTATION ribbon menu allows changing the 

orientation of individual faces in the following ways: 

1. If no face is selected when the button is clicked, it will activate a mouse mode. In this mouse 

mode, clicking on a face will invert its orientation. The mode remains activated to allow 

inverting several faces in a row. 

2. If one or multiple faces are selected, clicking the button will flip all of the selected faces 

immediately. The number of selected faces is displayed as a small number symbol on the 

ribbon button. 

In addition to that, the I NVERT ALL FACES menu command in the SURFACES > ORIENTATION ribbon 

menu will flip all faces in the project at once.  
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Figure 7.31 Inverting a wrongly oriented face using the Invert Face mouse mode. Left: before invert. Right: after invert. Notice 
that the thick border line has changed to a thin border line indicating that the face is now aiming correctly into the room. 

7.3.8 Assigning  Face Colors  

For visualization purposes, faces can have a color in EASE. This color can be assigned in 

addition to the color that can be assigned to materials already. Because materials 

represent shared acoustic properties, the face color can be helpful when faces of the 

same acoustic material should have different colors or vice versa. 

Face colors can be displayed by enabling the SURFACE STYLE > SOLID > FACE COLORS or FACE COLORS 

WITH CULLING mode from the PRESENTATION ribbon (section 4.2.3). This type of rendering is also very 

useful when assigning colors as described in the following. 

The SET FACE COLOR button from the SURFACES > MODIFY ribbon menu allows changing the color of 

one or multiple faces in the following ways: 

1. If no face is selected when the button is clicked, it will activate a mouse mode. In this mouse 

mode, clicking on a face will change its color immediately. The mode remains activated to 

allow painting several faces in a row. 

2. If one or multiple faces are selected, clicking the button will paint all of the selected faces 

immediately. The number of selected faces is displayed as a small number symbol on the 

ribbon button. 

The actual color to be assigned in one of these ways can be selected by clicking on the square  color 

button at the top right, next to the paint roller icon. This will open a dialog window that allows choosing 

from a number of predefined colors, or defining a custom color. The button itself shows the color that 

is currently selected for painting faces. 

The  pipette button located below the color button allows reading the color of the currently selected 

face. If no face is selected or if faces with different colors are selected, the pipette button is disabled. 

The pipette can be used in the same way when a project material is selected. 

Note that by default, new faces do not have a color. This state is indicated by the small  cross icon 

that is used instead of a color square. Faces with this setting will be rendered using the EASE default 

color for faces which is currently a light blue. 

The face color can be viewed also in the tables window (section 7.5). It can be used for rendering also 

in the ROOM MAPPING module by selecting FACE COLOR from the DYE menu (section 14.1.1). Material 

colors are discussed in section 8.2. 
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7.3.9 Joining Faces  

If there are faces that are adjacent to each other and that are located in the same plane, it can be 

useful to combine these faces and merge them. Typical uses cases include a floor or side wall that was 

drawn in several pieces that can be joined or cleaning up sets of triangles after importing architectural 

drawings. In EASE, the SURFACES > MODIFY > JOIN FACES command can be used for this purpose. 

To join several faces into one, first select the faces in questions. Then press the JOIN FACES 

button. This will determine the largest face in the selection and expand it by all other, smaller 

faces. The assigned material and selection set as well as the orientation of the largest face 

will be retained. 

If some of the faces are not in the same plane or have a different normal direction, they will be 

projected onto the plane of the largest face first and then they will be joined. 

7.3.10 Subtracting Faces  

Faces can also be cut out from other faces. While the I NSERT > POLYGON IN FACE command allows 

drawing and cutting a single face from a given face, the MODIFY > SUBTRACT FACES command allows 

cutting one or several existing faces from any adjacent faces. This can be particularly useful, for 

example, when a panel or window has been duplicated several times and each new window face still 

has to be cut out in the corresponding side wall.  

To use this command, first select all faces that you wish to cut out. Then press the SUBTRACT 

FACES button. EASE will automatically determine any faces that are located close by and 

remove those parts from them that overlap with any of the selected faces. 

 

7.4 Geometrical  Consistency  

After the 3D model of the room has been completed it is recommended to verify the consistency of 

the model. Especially when using statistical room acoustics or raytracing methods in EASE, calculations 

may provide erroneous results if the room is not closed properly. This is not as important when only 

the coverage of the sound system is investigated. 

The most important steps are as follows: 

1. Check the room volume using the VOLUME display in the ACOUSTIC PARAMETERS window (Figure 

7.32).  

¶ If the volume indicator is red, several faces are missing or have the wrong orientation. 

¶ If the volume is negative, most of the faces have the wrong orientation.  

2. Check for holes in the surface of the room using the PRESENTATION > GEOMETRY ANALYSIS > 

HOLE OUTLINES mode (Figure 7.33). Missing parts or inverted faces will be indicated with a red 

border. 

If faces are missing you will have to draw them (see section 7.3 about inserting faces). If faces have the 

wrong orientation, they can be inverted using the SURFACES > ORIENTATION > I NVERT FACE command. 

See sections 7.3.7 and 5.3 for more information about face orientation. 

Note that the calculation modules cannot be opened when the room volume is negative. 
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Figure 7.32 Room volume and related indicators are red due to 
missing or inverted faces. 

 
Figure 7.33 Hole outlines mode outlines missing or 
inverted faces in red. 

7.5 Faces Table  

All faces that are defined in the project can be viewed in a tabular form. The corresponding window 

can be opened using the SURFACES > FACES TABLE or the WINDOWS > FACES TABLE menu command. 

The faces table shows the name of the material assigned to each face as well as the surface area of the 

face. It also shows the color of the face and whether the face is visible in 3D views or not. Items in the 

table can be hovered, selected, sorted and filtered. For more details, please see the general tables 

overview in section 11.8. 

   

Figure 7.34 Tabular view of all faces in the project. 

8 Determining  the Acoustic Properties of the Room  

After the geometry of the room is defined, acoustic materials can be assigned to the surfaces to enable 

the calculation of room-acoustic quantities. The reverberation time can be computed using statistical 

acoustics, and in particular, using the Eyring equation or the Sabine equation (for more advanced 

calculations see section 12 and following). If a measured reverberation time is available, the materials 

assigned to the room model can be adjusted so that the calculated reverberation time matches the 

measured RT. This so-called calibration enables subsequent modifications of the room to show results 

that relate more closely to the measured properties of the room. 
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In the following, first the general material database is introduced. After that, functions related to the 

materials in the project are explained. Finally, the reverberation time and the adjustment of materials 

to calibrate the modeled room to the measured room are discussed. All of these functions are 

necessary only when considering the acoustic properties of a room. Acoustic materials and 

reverberation time are not relevant for studies related only to coverage. 

8.1 Assigning Materials from the Database  

Every face in the project refers to a material that determines its acoustic properties. Use the MATERIALS 

part of the SURFACES ribbon menu to select materials from the EASE database and assign them to faces. 

 

Figure 8.1 Functions for accessing the material database and assigning materials are available in the Surfaces ribbon menu. 

If you click directly in the search field, a drop-down list with many materials will open. To get an initial 

overview, close the collapsible area labeled AFMG DATABASE. Then all five subdivisions of the database 

will be visible. They are defined as follows: 

¶ The MATERIALS IN USE database contains all materials that are currently assigned to faces in 

the project.  

¶ The GENERIC MATERIALS database contains a small number of designed datasets that each 

represent a class of material. This database is read-only. 

¶ The AFMG DATABASE contains a large number of curated materials. It is based on published 

datasets from various books, articles, and other sources. This database is also read-only. 

¶ The MANUFACTURER MATERIALS database includes a number of datasets provided by 

manufacturers of acoustic materials to be shipped with EASE. The manufacturer name is 

automatically added as a search tag. This database is also read-only. 

¶ The CUSTOM DATABASE can be equipped by the user. To add your own materials, a MAT file 

needs to be created using the material editor (see chapter 18) and then saved in the folder 

C:\Users\Public\Documents\AFMG\EASE\Custom Materials. Upon start of the software, EASE 

will load all materials in this folder and provide them for selection in this menu. An additional, 

user-defined folder can also be defined as described in section 3.2.1. 

Note that the number of materials in each database is shown in parentheses on the right. 
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Figure 8.2 EASE material database. Left: full view. Right: collapsed subdivisions. 

Hover over any of the material entries in the list to see more information about the dataset. It shows 

the following items: 

¶ Name of the material at the top. 

¶ Curve of the absorption spectrum, average absorption coefficient in the upper right. 

¶ Curve of the scattering spectrum, if available. 

¶ SEARCH TAGS that can be used for searching the material in a database. 

¶ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭΩǎ ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ǎǘǊǳŎǘǳǊŜΦ 

¶ The REFERENCE field indicating the origin of the data. 

This display is very similar to the information shown in the MATERIALS IN USE window that was 

introduced in section 5.4 and that will be further discussed in section 8.2. 

    

Figure 8.3 Information window showing details about the hovered material (see text). Left: Standard material by AFMG. Right: 
Standard material by AFMG with scattering information added. 




































































































































































































































































