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What's New? @@

New operators have been added, Math Channels DLL
basically to give, in the math
channels, all the possibilities
available in the channels report.

Let’s add some details....

- Report Operators

- Integrals

- Lap operators

- Segment operators
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Report Operators @@

We started from some feedbacks arrived, reporting that some

functionalities available in the channels report were not so easily
computable in the math channels and would have been a“nice to have’

We added, as operators:
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AVG, AVGABS, AVGNZ (average, average of abs, average non zero)
PCTL (percentile)

PCTNZ (percent non zero)
VRNC (variance)
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Percent vs Percentile @@

In the math channels we have now added concepts like percent (PCT) and
percentile (PCTL).They tell us different things.

Let’s make some examples.

Percent can be used for example to compute how much is the percentage
of my total time spent at full throttle.

Percentile can be used for example to compute which are the most
common position values for my suspension travels.
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Report Integral @@

If you add an integral computation into the channels report, you'll see the
value of the integral channel at the end of the lap, as the computation
engine integrates through all the lap.

BTW, all the lap or all the segment, as the channels report can be
computed also on segments.

Now, in the math channels, we can have the same value you see in the
channels report.
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Delta Integral @@

Integral (INTEG), the vertical arrows represent
the samples of the channel being integrated.
The result channel value (light brown colored)
builds up according to the depicted areas.

Delta Integral (DELTA_INTEG), same meaning
for the vertical arrows.The result channel value
(light brown colored) builds up according to
the depicted areas, that are differences
between samples values.
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Delta Integral @@

To add some words on the‘integral’ explanation, let’s start from its
opposite operation (mathematically): the derivative.

When you compute the derivative of a channel, you're computing its
slope. At a given instant, the more a channel grows, the higher its
derivative will be.

The delta integral is taking your actual channel as a slope and will be
giving you as a result, the original values your channel is slope of.
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Lap Operators @@

—

Let's take as example the MAX operator.

When used with a single channel, it computes the maximum value of the
channel itself within the session.

MAX("GPS Speed"[mph])

We added the LAP_MAX, and the SEGMENT_MAX.
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Lap Operators -»
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Segment Operators @,’:@

You will have the same possibilities that you have with laps, also for
segments.

Pay attention that all math channels featuring one of these operators will
not be automatically recomputed upon any change in segments.

You will need to manually trigger the recompute button, either in math
channels dialog window or in channel settings dialog window.

Alternatively, they will be automatically recomputed while reloading
the sessions.
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Math Channels DLL @@

What are we speaking of?

It's the possibility of creating a sort of RS3 plugin, that allows you creating
all the channels you need.

Do | need to be a programmer?
You need to know some C++ programming.

Do | need any‘strange’ or‘licensed’ software?

No, you only need a C++ programming IDE.What we normally advice for is
Microsoft Visual Studio Community Edition.
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Math Channels DLL @@

Tell me one thing that | can do with the DLL that developing a DLL
would allow me for.

You'll be able to distribute math channels to any friend/customer of yours
without sharing your IP (Intellectual Property).

You'll also be able to create math channels that apply to a specific logger,
referencing it with its logger unique ID.
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Math Channels DLL @f@

Let’s make it work.

1. Download the template project zip archive and extract it into any
folder on your drive (it's a Microsoft Visual Studio project)

2. Download and install, if you don't have it already, the Microsoft Visual
Studio Community Edition, here:
https://visualstudio.microsoft.com/vs/community/

1. During the installation process, flag the “Desktop Development”
as in the following slide

3. In the extracted folder, you'll find a folder named msvcpp, open it and
double click on the“MathDLL-2022.sIn" file for opening the solution in
Visual Studio...
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https://visualstudio.microsoft.com/vs/community/

Math Channels DLL

Installing — Visual Studio Community 2022 — 17.11.5

Workloads  Individual components  Language packs  Installation locations

Desktop & Mobile (5) Installation details

-NET Multi-platform App Ul development
Build Android, i0S, Windows, and Mac apps from a single
codebase using C# with \NET MAUI.

-NET desktop development

Build WPF, Windows Forms, and console applications
using C#, Visual Basic, and F# with .NET and .NET Frame...

* Visual Studio core editor

~ Desktop development with C++

¥ Included
+  C++ core desktop features
~ Optional
MSVC v143 - V5 2022 C++ x64/%86 build t...
C++ ATL for latest v143 build tools (x86 &...
Security Issue Analysis
C++ Build Insights
Just-In-Time debugger

Desktop development with C++ Wind pplication develop it
Build applications for the Windows platform using WinUI
with C# or optionally C++.

Build modem C++ apps for Windows using tools of your
choice, including MSVC, Clang, CMake, or M5Build.

C++ profiling tools

C++ CMake tools for Windows
Test Adapter for Boost. Test

Test Adapter for Google Test
Live Share

IntelliCode

C++ AddressSanitizer
Windows 11 5DK (10.0.22621.0)

Mobile development with C++
Build cross-platform applications for iOS, Android or
Windows using C++.

Gaming (2)

[+

" e TR R T S——

Location

Remove out-of-support components
C\Program Files\Microsoft Visual Studio\2022\Community Change..

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Total space required 7.03 GB

Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agree to those
licenses. Install while downloading |~ Install
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Math Channels DLL @f@

The main Visual Studio Window should appear like this.

There’s a list of files, double click on them to open and see their source
code.

View Git Project Build Debug Test Analyze Tools elp O Search - MathDLL-2022

B Debug ~ x64 - P Lo > uto - | B B -

MathDL
4 MathDLL-2022
P =0 References
I E0 External Dependencies
4 [EFinc
[ helper.h
b [0 Math-DLLh
4 [ src

Example.cpp

b [0 std
[ | targetver.h
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Math Channels DLL i@

Switch the configuration to ‘Release!’

w File Edit View Git Project Build Debug Test

@ - EH E Debug ~| x64
Debug
Solution Explorer DebughnaTrk
& TI:'f-_':l - A M DebugCfg
Search Solution Explorer (Ctrl+g)
= oy A . Configuration Manager...
Solution 'MathDLL-2022" (1 of 1 project)
4 [%] MathDLL-2022
o0 References
@l External Dependencies
e N
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Math Channels DLL &/

Select the menu “Build/Build Solution”

Edit Git  Project = Build Debug Test An Tools ch = MathDLL-2022
i~ 5 B 5 || Build Selution 7 . i - B e
Run Build Insights on Selution

Ctrl+Alt+F7

Alt+F11

MathDLL-2022 Ctrl+B
o0 References ;
&l External Dependencies
2 inc
[B) helperh
[8] Math-DLL.h

@mple.cpp Batch Build...
[/ Example.h . X
¥ FunctioniDs.csv Configuration Manager...
Math-DLL.cpp Run Build Insights on ted Files
stdafx.cpp

[ stdaf
|
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Edit Project

iH-e 8 3

A M &

= Solution 'MathDLL-2022" (1 of 1 project
MathDLL-2022

o0 References
&l External Dependencies
£ inc
[w] helper.h
[{) Math-DLLh
src
wample.cpp
[w] Example.h
EE FunctionlDs.csv
Math-DLL.cpp
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1% Build Solution

Debug

Build full pregram database file fo
Run Code Anal ution
Build MathDLL-2
Run Build Insights o
yuild MathDLL
MathDL
1 MathDLL-

Batch Build...
Configuration Manager...

Run Build Insights o cted Files

Math Channels DLL

MathDLL-2022

Auto - B B

Ctrl+Alt+F7

Alt+F11

Ctrl+B
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Math Channels DLL il

Upon build completion you will be prompted an “Output” window telling
you, as last thing, where the compiled DLL has been placed.

Output
output from: Build

Build PM. ..
1> - a d: Project: MathDLL-2@

performance

PM and to
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Math Channels DLL @@

Within RaceStudio 3, open the math channels application window and
look for the small ‘fx"icon. Click on it,a new dialog window will appear.

N
¥ Math Channels

I Fcternal DLLs

Verify Formulas Recompute Exit
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In the DLLs window, click on the‘import’icon and navigate to the newly
created DLL to import it.

Mg
(7]

L 8 > ThisPC > Windows (C:) > AiM > MathDLL > msvcpp > dlls

Organize « Mew folder

ﬁ Home B MName Jate modified

4| Gallery B AiM-Bampledi Application extens.

Emiliano - Person

Select a file to preview.

% % % % %

B This PC

£ Network

RS3 - Math Channel News

o o o aimsports.com Math Channels DLL

LearnFast™

Math Channels DLL @f@



Math Channels DLL @@

Once imported, the window will appear like this.The properties icon will
allow you to check the DLL and its channels.
B edternal “ -

A
AiM-Example |

¥ Check DLL

General Info
Library compile date:
Library compile time:

Jun 24 2025
Channels

122728
Channel 0 - name: DoubleRPM, unitz: rpm, functien: Engine RPM
359 State Route 1032 Templeton - 2025, Jan 14 10:02 &AM

RPM [units: rpm, function: Engine RPM]
Channel 1 - name: SpeedOnRadius, units: km/h, function: Speed

359 State Route 1032 Templeton - 2025, Jan 14 10:02 AWM
GPS Speed [units: km/h, function: Speed]
GPS Radius [units: m, function: GPS Radius]

Verify Channels | Delete Cnannelsl

RS3 - Math Channel News
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Math Channels DLL

@77P

The Check DLL window will allow you to see and evaluate problems

during the development of your own channels.

Always check the
compile date and time of
your DLL, so that they
match your latest build.

Then check for possible
mistakes.

o 0 o aimsports.com

¥ Check DLL

General Info
Liprary compile date: Jun 24 2025
Library compile time: 12:27:28

Channel 0 - name: DoubleRPM, units: rpm, function: Engine RPM
359 State Route 1032 Templeton - 2025, Jan 14 10:02 AN
RPM [units: rpm, function: Engine RPM]
Channel 1 - name: SpeedOnRadius, units: km/h, function: Speed
359 State Route 1032 Templeton - 2025, Jan 14 10:02 AWM
GPS Speed [units: km'h, function: Speed]
GPS Radius [units: m, function: GPS Radius]

Werify Channels | Delete Channels

Cancel |
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Math Channels DLL @@

The supplied solution generates a DLL with name “AiM-Example”To
changeit...

1. Right Click on the MathDLL-2022 project and select’Properties’
2. Doublecheck the configuration is ‘Release’
3. Identify the‘Target name’field, and change it

Please remember that you're changing the DLL in the compilation folder,
you'll have to import it in RaceStudio 3 again.
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Edit
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1 of 1 project)

MathDLL-2022
- 0 Build
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Ctrl+Left

Ctrl+X

Auto

# [ MathDLL-2022

athDL

Configuration:  Active(Release)

4 Configuration Properties
General
Advanced

Manifest File
Debugging
System
Optimization
Embedded IDL
Windows Metadata
Advanced
All Options
Command Line

I Manifest Tool

I XML Document Generatol

I Browse Information

Math Channels DLL

Math Channels DLL

~ Platform:

v General Properties
Qutput Directory

‘Windows SDK Version
Platform Toolset

C++ Language Standard
C Language Standard

Output Directory

(Global Scope)

Configuration Manager...

${SolutionDir)dlis\
022\$(PlatformArchitecture)- $(C

wvepkg I Target Name AiM-Example
Debugging

10.0 (latest installed version)
Visual Studio 2022 (v143)

150 C++17 Standard {/std:c++17)
Default (Legacy MSVC)

Path to where the compiled program will be placed. Can include envirenment variables.
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Math Channels DLL @i@

Source code. Start from the “Math-
DLL.h" file.

Solution Explorer

q 1;:'___|-_':I —

Search Selution Explorer (Ctri+g)
= Solution 'MathDLL-2022' {1 of 1 project)

The RaceStudio 3, while computing 4 [ MathDLL-2022

your channels, will be calling all the o
. &N External Dependencies
functions declared here, and every i Einc
function feature, here, its own help % helper.h
. . . Math-DLL.h
illustrating what it does. 4 B s
Example.cpp

1] Example.h
The implementation of every function i FFthL'L“
s e u "”e ’ ' viath-HLL-cpp
is in the “Math-DLL.cpp”file. You'll see S

it, in the project tree, a little below. % .
4 argecver.n
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Math Channels DLL @i@

“Math-DLL.cpp”file.

Start examining the“init()” function. In it you can find two examples of
working channels and some examples of channels with common issues
(all explained).

indit()

Place the cursor on the if ((!is_initialized) && (!is_computing_now))
“SMathChannel_Exam :

math_channels.push_ba

ple1”word, right click —= DA
and select“Go to Y freast-eann
Definition’, to see some "
more. "
I

is_initialized =

RS3 - Math Channel News
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“Example.cpp”files.

You will be seeing how
a channel of your own
must be declared and
implemented.

The «Compute»
function is the one
that yu will be called
and it’s the functino
you need to modify in
order to implement
your computations.

o o o aimsports.com

Math Channels DLL @i@

Go ahead and explore the example channels, bot in the “Example.h” and

el_Examplel s_me;

SMathChannel_Examplel();
~SMathChannel_Examplel();

SMathChannel_Examplel::s_me;

xamplel: :SMathChannel_Examplel()
oubleRPM", "rpm", 16.8, "Engine RPM")

m_needs_same_timestamps_for_all_channels =

m_input_channels. push_back(SInp nel{"RPM", "rpm", "Engine RPM"))};

annel_Examplel: :~SMathChannel_Examplel()

Compute(SComputedChannel& session_channel)

& input_samples_rpm = session_channel.m_input_channels[&m_input_channels[e]];

tot = input_samples_rpm.size();
el.m_samples.resize(tot);

®; ii =< tot; ++ii)

m_samples[ii].m_timestamps_us = input_samples_rpm[ii].m_timestamps_us;
nel.m_samples[ii] .m_value = input_samples_rpm[ii].m_value * 2;

RS3 - Math Channel News
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Math Channels DLL @@

Here's a starting point. Roger and me will be recording a dedicated video
very soon. Stay tuned... ©
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Customer Support @@

AiM Sports Technical Support Staff Regularly g

5
; T

Attend Races and Other Events

Look For Us At An Event Near You
Or Call Us At 800.718.9090

Customer Support
O 0O © QO aimsports.com Nt A Event Near You LearnFast™



Next AiM Sports Webinar

Tuesday, July 8™, 2025 - 6pm Pac / 9pm East

Eric Prill
SCCA Vice President, Road Racing
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