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Getting Started with Al Data Analysis

Introduction to Al Data Analysis: We will demonstrate/explore data analysis with ChatGPT in this training. When working
with export files from DewesoftX, ChatGPT can read and process files from DewesoftX. 1ta€™s better if the data files are in
the order of a few megabytes or less because of ChatGPTa€™s limits, perform analyses, and create visualizations.

For screenshots, ChatGPT can interpret the information shown in the images, extract data, and provide analysis based on
the information presented visually.

Al-Assisted Data Analysis Basics: ChatGPT is an advanced Al tool that can assist you in various aspects of data analysis,
including:

e Data Analysis: ChatGPT can analyze data from DEWESoft Data Acquisition (DAQ) systems, perform statistical
analysis, and create visualizations. It can handle various data formats, including CSV and Excel.

o Statistical Analysis: It can perform statistical tests, generate descriptive statistics, and help identify trends and
patterns in your data.

¢ Data Visualization: ChatGPT can create graphs and charts to visually represent data, making it easier to identify
anomalies and insights.

¢ Data Cleaning and Preprocessing: The Al can assist in cleaning and preprocessing your data, ensuring it is ready for
analysis.

From June 2024, ChatGPT can provide enhanced data analysis capabilities, including interactive graphs for paid accounts
and some limitations for free accounts. This includes reading and processing DEWESoft export files, interpreting
screenshots, and offering detailed analysis based on visually presented information.

> Please note that DEWESoft support is dedicated to assisting with DewesoftX and its features. All content related to
ChatGPT is intended to provide additional ideas and suggestions. ChatGPT is continuously improving, and while some
results may not be perfect, we encourage you to check future versions for potential progress and better outcomes. Keep in
mind that the accuracy of the results can vary significantly based on the prompt provided and the data used. Results may
be incorrect, so verifying and refining your queries for optimal performance is always good.



What you need:

o DewesoftX software

e Sample data files (provided in the resources

https://drive.google.com/drive/u/2/folders/1rfHe04J1UpOvcOlt_LuDNQfBFuJAI72F )
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e Access to ChatGPT (including the free version account, for limited tests, that you can activate with a few clicks from
https://chatgpt.com/auth/login ) and use the specialized GPT Data Analyst https://chatgpt.com/g/g-HMNcP6é6w7d-

data-analyst

Comparing DewesoftX Capabilities with ChatGPT

While DewesoftX offers robust data acquisition and analysis capabilities, integrating ChatGPT provides additional

advantages:

Strengths of DewesoftX

¢ Live Data Acquisition: DewesoftX excels in capturing and processing Live data from various sensors and instruments.

e Comprehensive Analysis Tools: It offers data acquisition applications and a wide range of built-in analysis tools for
tasks such as FFT, PSD, and order tracking https://dewesoft.com/applications


https://dewesoft.com/download?_ga=2.259581327.426845388.1730022266-707040990.1715779911
https://drive.google.com/drive/u/2/folders/1rfHeO4J1Up0vcOIt_LuDNQfBFuJAI72F
https://chatgpt.com/g/g-HMNcP6w7d-data-analyst

¢ Customizable Reports: DewesoftX allows users to generate detailed reports and presentations based on their data
analysis.

Additional Capabilities of ChatGPT

¢ Data Interpretation: ChatGPT can assist you with interactive data interpretation.

¢ |Interactive Support: Users can interact with ChatGPT to get Live answers to their queries, making the analysis
process more intuitive and responsive.

Combined Benefits

By combining DewesoftX and ChatGPT, users can achieve a more comprehensive data analysis process. DEWESoftX
provides the foundational tools and Live capabilities, while ChatGPT enhances the analysis with its interpretation and
interactive support.



Introduction to ChatGPT - Data Analyst Al Assistant

ChatGPT Data Analyst Al Assistant can significantly enhance your experience with DewesoftX by providing insights,
recommendations, and support throughout your data analysis journey. ChatGPT Data Analyst, offers intelligent guidance,
answers questions, and suggests improvements, making the data analysis process smoother and more efficient. Available
in both free and PRO versions, the Al assistant caters to different levels of support and functionality.

Benefits of Using ChatGPT with DewesoftX
Using ChatGPT alongside DewesoftX offers unique benefits for data analysis capabilities:
¢ Flexibility

o Remote Accessibility: Perform data analysis on a PC where DewesoftX is not installed, allowing you to access
and analyze data from virtually anywhere.

o Assistance and Ideas: Get help and new ideas for data analysis tasks, especially when troubleshooting complex
problems or seeking fresh perspectives.

e Enhanced Data Visualization

o Graph Manipulation: Easily manipulate graphs and visualizations. Customize charts to suit your specific needs
and export them in various formats.

o Diverse Export Options: Quickly export visualizations and analysis results for easier sharing and reporting.

¢ Advanced Insights

o Al Recommendations: Leverage Al to gain deeper insights through different analytical techniques. Identify
trends and patterns that might not be immediately apparent with traditional analysis.

o Complex Analysis: Perform complex data analysis with guidance from ChatGPT, utilizing advanced algorithms
for precise results.

o Accessibility

o User-Friendly Interaction: Make complex data analysis approachable with natural language queries. Users with
limited technical expertise can interact with the Al to obtain results and insights.

o Support and Guidance: Get support and recommendations during your data analysis process, ensuring you
make the most of DewesoftXa€™s capabilities.


https://chatgpt.com/g/g-HMNcP6w7d-data-analyst

Key Features of ChatGPT - Data Analyst

¢ Interactive Assistance: Engages in interactive conversations, helping you understand complex data analysis concepts
and guiding you through various processes step-by-step. It adapts to both beginners and experienced analysts.

¢ Data Analysis Support: Provides support as you work with DewesoftX. It offers tips, identifies potential issues, and
suggests improvements to your workflow.

¢ Enhanced Data Insights: With advanced analytical capabilities, the Al assistant helps you interpret data results,
identify trends, and uncover hidden patterns.

e User-Friendly Interface: Designed to be accessible even for beginners, using natural language processing to

understand and respond to your queries conversationally.

Using ChatGPT with DEWESoftX

e Preparation

o Ensure DewesoftX is Installed: Make sure DewesoftX is installed and updated to the latest version.

o Create a ChatGPT Account: Sign up on the ChatGPT platform if you haven't already.

e Activation

o Open Your Web Browser: Navigate to the ChatGPT platform.

o Log In: Start a new session with ChatGPT Data Analyst.

¢ Uploading Data

o Export Your Data: From DewesoftX, export your data in a compatible format (e.g., CSV, Excel).

o Upload Data to ChatGPT: Use the upload feature in the ChatGPT interface to provide your data file for analysis.

e Describing Your Analysis Task



o Be Specific: Clearly describe the analysis you wish to perform. For example: "Analyze the acoustic sound quality
data from DewesoftX" or "Perform a Fourier Transform on the given dataset."

o Provide Details: Specify any particular insights or visualizations you are looking for.

¢ Receiving Al Assistance

o Step-by-Step Guidance: ChatGPT will process your request and provide detailed guidance, visualizations, and
analytical insights.

o Interactive Refinement: Interact with the Al to refine the analysis, ask follow-up questions, and request

additional visualizations or statistics.

¢ Reviewing and Interpreting Results

o Review Results: Examine the statistical summaries, graphs, and detailed analysis provided by ChatGPT.

o Make Informed Decisions: Use the insights to identify trends and understand the underlying patterns in your

data.

¢ Further Analysis and Iteration

o Perform Further Analysis: Based on the initial results, perform additional analysis as needed.

o |terate: Provide additional data or ask for more detailed insights to deepen your understanding and refine your
analysis.



Analyzing data with Al from a screenshot

This chapter will guide you through the process of opening and preparing sample data for analysis using DewesoftX
software. We are deliberately using this specific dataset because not all data files come with such a detailed description.
The user can also analyze their data files using screenshots.

It's crucial to note at which timestamp the screenshot is taken, as it can significantly impact the analysis. By the end of this
segment, you will have a solid understanding of how to access and open sample data files, setting the stage for more
advanced data analysis tasks.

e Access the Sample Data: Access the sample data file we will be working with. We have made this file available on our
Google Drive. You can visit the following link to access the folder: DewesoftX Sample Data
https://drive.google.com/drive/u/2/folders/1rfHe04J1UpOvcOlt_LuDNQfBFuJAI72F.

¢ Download the Sample File: Within the Google Drive folder, locate the file named "DXD Automotive_Acoustic_Sound-
Quality_Loudness-VS-RPM". This file is approximately 200 MB in size. Download it to a convenient location on your
PC where you can easily find it later.

¢ Open the Sample Data in DewesoftX: Once you have downloaded the file, navigate to the folder where you saved it.
Double-click on the file to open it with DEWESoftX. The software should automatically recognize the file format and
load the data accordingly.

¢ Viewing the Data: After opening the file, you will see the DewesoftX interface displaying the sample data. This
workspace allows you to perform various data analysis tasks. Below is a screenshot of what you should see on your
screen (insert screenshot here).
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{mounted on the headrest) and the second one placed outside the cabin, directly over the exhaust pipes
{using a special mount). IEPE microphones were connected to DEWE-43 system usind DSI adapters and
their time domain signals were acquired with 50kHz sample rate to capture the whole frequency
spectrum of human hearing. Simultaneously, CAN data stream was aquired using the OBD2 to CAN
adapter cable, connecting it to the CAN input on the DEWE-43. This ensured the entire data set to be
synced and correllation between CAN parameters and measured sound could be established



https://drive.google.com/drive/u/2/folders/1rfHeO4J1Up0vcOIt_LuDNQfBFuJAI72F

In this practical exercise we will analyze a data set. We will use the demo dataset Automotive Acoustic Sound-Quality
Loudness VS-RPM.dxd. This dataset includes measurements of sound quality.

e Measurement Setup:

o Two microphones: One inside the car cabin at the driver's ear level and one outside near the exhaust.

o |EPE microphones connected to the DEWE-43 system using DSI adapters.

o Sampling rate: 50kHz.

o CAN data stream acquired using OBD2 to CAN adapter cable.

e Purpose:

o Measure sound signature

o

Compare Sound Pressure Level (SPL) and Total Loudness with engine RPM.

o Focus on in-cabin microphone data for the driver's experience.

o

SPL, Total Loudness, and Sharpness.

[e]

Correlation with engine RPM.

o

Octave analysis for frequency content validation.

The Al assistant will be used for data analysis. The focus will be on acoustic sound quality analysis. Leta€™s start by
clicking on the ribbon menu at the top of the interface, and click on "Sound Quality". You will see a screen similar to the one
below:

Example 1 - Analysis via screenshot
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Now to use the Al assistant, do the following simple steps:

¢ Taking a Screenshot in DewesoftX: Ensure that your DewesoftX window is displaying the data or analysis screen you
want to share. Use the built-in screenshot tool on your operating system.

e Activate ChatGPT - Data Analyst:
o Open your web browser and navigate to the ChatGPT platform.

o Log in and start a new chat session with the GPTs Data Analyst: ChatGPT Data Analyst using this link
https://chatgpt.com/g/g-HMNcP6w7d-data-analyst

e Describe Your Task to the Al Assistant and paste the screenshot:

o Provide a clear description of your task to the Al assistant. For example: 4€cela€™m analyzing acoustic sound
quality data in DewesoftX. Can you help me understand the graphs and suggest ways to analyze them?a<€ or if
you prefer a€cela€™m learning how to use DewesoftX analyzing acoustic sound quality data in DewesoftX. Can
you help me understand the graphs and suggest ways to analyze them in details step by step?a€

o Upload from your PC/Google Drive or paste the screenshot of your DewesoftX windows into the chat. The Al
assistant will then provide insights based on the visual data.

ChatGPT will respond with detailed explanations about the various graphs and elements displayed in your DewesoftX
interface for analyzing acoustic sound quality data. Herea€™s an example of what the Al might say, details will change



every time:

| can help explain the various graphs and elements shown in your DewesoftX interface for analyzing
acoustic sound quality data. Here's a breakdown of the elements

Top Center (Waveform View): This shows the time-domain representation of the recorded sound signal
The green waveform at the top indicates the amplitude variations over time

Top Left (2D Graph): This likely shows some parameters against time or another variable, such as sound
pressure levels at different frequencies or RPMs

Middle Right (Bar Graph) CPB (Critical Band Level in dB): This bar graph shows the critical band levels
indicating the energy in various frequency bands. The red and orange bars represent different levels of
sound energy across the frequency spectrum

Middle Center (XY Recorder): This graph likely shows the relationship between two variables, such as
engine RPM and sound pressure level (SPL). The magenta and yellow lines represent different channels
or measurements

Middle Left (Loudness Values

Numeric Displays: The large green numbers likely represent calculated values, such as overall loudness
specific frequency band levels, or other acoustic metrics

Bottom Left (Engine RPM over Time): This graph shows the engine RPM over time, providing context for
the sound measurements and correlating acoustic data with engine activity

Bottom Center and Right (Additional XY Recorders): These may display additional relationships between
variables, such as different mic inputs, accumulated values, or comparisons between in-cabin and
outside mic measurements

Channels and Slots (Right Panel): This section shows all the available channels and slots, listing various
microphones, plugins, and mathematical operations. For instance, it includes inside and outside
microphones (cabin mic, outside mic) and different processing slots (like FFT block count

How to Use This Information

Correlation Analysis: Use the XY recorders to understand how different parameters, such as engine RPM
and sound pressure levels, correlate. This can help identify specific RPM ranges where noise issues

occur

Frequency Analysis: Analyze the CPB graph to see which frequency bands contribute most to the overall
sound. Focus on reducing sound levels in those critical bands to improve acoustic quality

Trend Monitoring: Use the waveform and RPM over time graphs to monitor trends. For example, see how
the sound signature changes with increasing RPM and identify any abnormal peaks or patterns

Monitoring: Use the large numeric displays to monitor critical sound quality metrics which is useful for
on-the-fly adjustments during testing

Detailed Breakdown: Look at specific channels in the channel list to isolate and analyze different sound
sources or microphone positions. This can help in pinpointing the exact location of a noise source
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Historical Data Analysis: Utilize the history and buffer settings to review past data and compare it with
current measurements. This can help in identifying long-term trends and effects of modifications

Steps to Analyze the Data

Understand the Parameters: Familiarize yourself with the acoustic parameters being measured (e.g., SPL
CBR, octave bands, RPM

Time Correlation: Look at how the acoustic data changes over time. Identify peaks, troughs, and patterns
in the sound levels and correlate these with the engine RPM or other variables

Frequency Analysis: Examine the octave band or CBR graphs to identify dominant frequencies or
frequency ranges. This can help pinpoint sources of noise or vibration issues

Compare Different Metrics: Use the XY recorder graphs to compare different metrics. For instance, see
how SPL changes with RPM or how interior cabin noise relates to outside noise levels

Critical Points: Identify critical points or events in the recording. For example, sudden spikes in noise or
unusual patterns in the graphs

Numeric Values Interpretation: Pay attention to the large numeric displays to get quick insights into key
metrics. These values can give you an immediate sense of overall loudness or specific frequency band

levels

Detailed Analysis: Dive into specific sections of the graphs to analyze them in detail. Zoom in on areas of
interest, such as sudden changes or anomalies

Use DewesoftX Tools: Utilize DewesoftX's analysis tools, such as FFT, octave analysis, and filtering
options to further dissect the data and understand underlying patterns

Example 2 - Analysis of a single graph

From the data, we made a new widget showing engine RPM and outside microphone pressure over time and we will ask
ChatGPT to analyze it using just a screenshot:



01:04,768 01:10 01 01:25,361

We attached the screenshot in ChatGPT and wrote in a very vague way: a€ce Analyze the provided graph from a DewesoftX
DAQ systema<€. The reply was:

Engine RPM (White Line

There is a clear, gradual increase in RPM from approximately 1158 RPM to 5377 RPM

The increase is nearly linear and reaches its peak towards the end of the observed time period
Outside Mic. (Red Line

There is significant fluctuation in the pressure measurement throughout the time period

The fluctuations appear to be noise or some form of oscillation around the 0 Pa mark

The amplitude of these fluctuations remains relatively consistent, although there are occasional
peaks and troughs

General Observations
The engine RPM is steadily increasing, which might be indicative of an acceleration phase

The pressure measurements are highly variable and do not follow the same increasing trend as the
RPM. This could be due to environmental noise, engine vibration, or other external factors

Conclusion: The graph shows a scenario where the engine RPM is increasing steadily over time
while the pressure measurements fluctuate with a relatively high degree of variability. The
consistent increase in RPM suggests a controlled increase in engine speed, while the red line
indicates that the external microphone is picking up a lot of noise or oscillations, possibly from the
engine or surrounding environment
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Example 3 - Tricking ChatGPT

Instruction to ChatGPT: Analyze this graph, which microphone measures a higher sound level?

The answer was wrong since it didna€™t realize that the scales are different:

Graph Components

X-axis (Engine RPM

Represents the engine revolutions per minute (RPM

The range is from approximately 1653 RPM to 6037 RPM

Left Y-axis (Cabin micl in (Sones

Represents sound level in the cabin measured in sones

The range is from 0 to 30 sones

Right Y-axis (Outside micl in (Sones

Represents the sound level outside measured in sones

The range is from 0 to 30 sones

Data Lines

Purple Line: Represents the cabin micl sound level over engine RPM
Red Line: Represents the outside micl sound level over engine RPM
Analysis

Cabin Micl (Purple Line



The sound level starts around 10 sones at 1653 RPM
There are fluctuations in the sound level with peaks and troughs as RPM increases
The highest peak appears to be above 25 sones at higher RPMs around 5000 RPM

The general trend is increasing sound levels with increasing RPM, though it is not a consistent linear
increase

Outside Micl (Red Line

The sound level starts slightly below 10 sones at 1653 RPM

The sound level remains relatively stable with minor fluctuations

There is a slight upward trend, but it remains consistently lower than the cabin micl readings
The highest observed level is around 15 sones at higher RPMs around 5000 RPM

Comparison

Higher Sound Level

The cabin micl (Purple Line) consistently measures a higher sound level compared to the outside micl
Red Line

The difference is more pronounced at higher RPMs, where the cabin micl reaches levels above 25 sones
while the outside micl remains around 15 sones

Conclusion
The cabin microphone (Cabin micl) measures a significantly higher sound level compared to the outside

microphone (Outside micl) across the range of engine RPMs depicted in the graph. The difference is
particularly noticeable at higher RPMs

Providing additional guidance to ChatGPT: check better, the scales are all in sones, but values are different

14



Analysis

Cabin Micl (Purple Line

The sound level starts around 10 sones at 1653 RPM

There are fluctuations in the sound level with peaks and troughs as RPM increases
The highest peak appears to be above 25 sones at higher RPMs around 5000 RPM

The general trend is increasing sound levels with increasing RPM, though it is not a consistent linear
increase

Outside Micl (Red Line

The sound level starts around 150 sones at 1653 RPM

The sound level remains relatively stable with minor fluctuations

There is a slight upward trend, but it remains consistently higher than the cabin micl readings
The highest observed level is around 200 sones at higher RPMs around 5000 RPM

Comparison

Higher Sound Level

The outside micl (Red Line) consistently measures a higher sound level compared to the cabin micl
Purple Line

The outside micl levels are an order of magnitude higher, ranging from 150 to 200 sones, compared to
the cabin micl which ranges from 10 to 25 sones

Conclusion: The outside microphone (Outside micl) measures a significantly higher sound level
compared to the cabin microphone (Cabin micl) across the range of engine RPMs depicted in the graph
The difference is particularly pronounced, with outside micl levels being much higher throughout the
observed RPM range

15



Data processing with Al

In this section, we will guide you through the process of exporting data files from DewesoftX, a crucial step for sharing
data, preparing reports, or transferring data to other software for further analysis, including Al-driven insights. Here is a
flowchart:

DEWESoft X and ChatGPT Integration Flowchart

(Open Data in DEWESoft X]

[Export Data (CSV/ExceI)]

L,

[Upload Data to ChatGPT]

o

[Describe Analysis Task to ChatGPT]

o

(ChatGPT Cleans and Analyzes Data]

Visualizations and Statistical Insights]

[Interpret and Apply Results]

The Importance of Data Export for Al Analysis

Exporting data from DewesoftX is a vital process in preparing for Al analysis. Al algorithms require clean, structured, and
relevant data to function effectively. By exporting data, you can ensure that it is in a compatible format, such as CSV, for
further processing. This step allows you to:

1. Pre-process Data: Filter out unnecessary information, handle missing values, and ensure consistency.

2. Enhance Data Quality: Select the most relevant data channels and segments, which improves the accuracy of Al

16



predictions.
3. Ensure Compatibility: Convert data into formats that are compatible with various Al tools and platforms.

Proper data export also enables more efficient data sharing and collaboration among teams, making it easier to integrate
insights across different departments or projects.

Impact of Export Rates on Al Analysis

The rate at which data is exported significantly impacts the quality and accuracy of Al analysis. Herea€™s why:

1. Full-speed Export: This method exports data at the highest possible frequency, ensuring no loss of detail. Full-rate
exports are ideal when precision is critical, such as in detailed signal analysis or when small anomalies can have
significant implications. However, full-rate data can result in large file sizes, which may require more processing time
and computational resources. Due to the actual limits of ChatGPT, if the file is big, it becomes very slow or
impossible to analyze.

2. Resampled data Export: Exporting data at a lower rate reduces file size and processing time, making it more
manageable for Al analysis. This approach is useful when the fine details of the data are less critical, and general
trends are more important. However, this reduction can sometimes omit minor but potentially important fluctuations,
leading to less accurate Al predictions, but faster analyses.

Example Exporting with Reduced Data
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[Jignare gaps between triggers 5 No 5Q 1 (Sound Quality) Cabin mic/N' Asynchronous 500,1Hz Vector (240) | Single predision | so.. 0,00 0,00 Disabled
") Export per channel
6 No 5Q 1 (Sound Quaiity) Cabin mic/NR single value Unknown Scalar Single precision | dB | 80,00 60,00 Disabled
Channel prefix  Always -
7 No SQ 1 (Sound Quality) Cabin mic/NC Single value Unknown Scalar Single precison | dB | 50,00 50,00 Disabled
[‘Sesicsctings | advanced settngs 8 No 5Q 1 (Sound Quaiity) Cabin mic/Octave s... | Single valus Unknown Vector (28) | Single precision | dB 0,00 0,00 Disabled
File format - 9 No SQ 1 (Sound Quality) Cabin mic/S Asynchronous 500,1Hz Scalar Single precsion | acum | 0,65 524 Disabled
Ot B srmen bt No 5Q 1 (Sound Quaiity) Outside mic./N | Asynchronaus 500,1Hz Scalar Single precision | sone | 2465 | 337,35 Disabled
0. 1 No SQ 1 (Sound Quality) Outside mic AN | Asynchronous 500,1Hz Scalar Single precision | ph... | 85,24 | 12599 Disabled
() .asc
12 No 5Q 1 (Sound Quaiity) Outside mic.N' | Asynchronous 500,1Hz Vector (240) | Single precision | so... 0,00 0,00 Disabled
Decimal places for values Auto 8 ruto 13 No 5Q 1 (Sound Quality) Outside mic. NR Single value Unknown Scalar Single precision | dB 100,00 100,00 Disabled
Decimal places for time 8 [ aute 14 No 5Q 1 (Sound Quality) OQutside mic./NC Single value Unknown Scalar Single predision | dB 50,00 50,00 Disabled
Use separate line for units 15 No 5Q 1 (Sound Quality) Outside mic. [Octav... | Single valus Unknown Vector (28) | Single precsion | dB 0,00 0,00 Disabled
[ 15 No 50 1 (Sound Quality) Outside mic.5 | Asynchronous | 500,1Hz Sclor | Snglepredsion | aoum | 0,88 5,35 Disabled
Export events
Rk 17 No Sound level 1 (Sound level meter) | AL 1/Cabin mic/LAFp | Synchronous 50000 Hz Scalar Single predson | dsA | 0,00 82,21 Disabled
[CIMap discrete values to caption
B 18 No Sound level 1 (Soundlevel meter) | AI 1/CabinmiclAeq | Single value Unknown Scalar Single precision | dBA | 7191 | 71,91 Disabled
A ——— 13 No Sound level 1 (Sound level meter) | AI 3fOutside mic. ... | Synchronous 50000 Hz Scalar Single precision | dsA | 0,00 113,10 Disabled
@ Export channel names. 20 No Sound level 1 (Sound level meter) | Al 3/Outside mic. ... | Single value Unknown Scalar Single precision | dSA | 100,69 | 100,59 Disabled
) Export channel unit 2 No CPB 1 (Octave analysis) FFTblock count | Asynchronous 0,0Hz Scalar Single precision | co... 0,00 0,00 Disabled
(I Transpose single value channels 2 No €PB 1 (Octave andlysis) AT 1/Cabin mic/CPB | Asynchronous 30,0Hz Vector (34) | Single precsion | Pa 0,00 0,00 Disabled
23 No CPB 2 (Octave analysis) FFTblock count | Asynchronous 0,0Hz Scalar Single precision | co... 0,00 0,00 Disabled
24 No €PB 2 (Octave analysis) AL 3/Outside mic. /CPE | Asynchronous 30,0Hz Vector (34) | Single predsion | Pa 0,00 0,00 Disabled
v Ch 12,25 25 ! Channel 12 Engine RPM Asynchranous 47,5Hz Scalar Single precision  RPM | 1141,25  6733,75 Disabled
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https://drive.google.com/file/d/1PA4e0cuh06NfMaa4RsEXhh9HXQi943Yb/view?usp=drive_link

More about Export data to custom rates or the so-called Resampler here:

https://manual.dewesoft.com/x/analyse/exportdata/export-data-to-custom-rates

Open Your DXD file: Start by opening the DXD file from which you want to export data. Ensure that all the data you
wish to export is correctly loaded and visible in the Data Viewer. For example, use the DXD
Automotive_Acoustic_Sound-Quality_Loudness-VS-RPM that you downloaded before and you can open it in
DewesoftX

Select Data Channels: Navigate to the review menu and select the specific data channels or segments you want to
export. For example, choose channels 1, 2, and 25 for a particular analysis.

Choose Export Type: In the left panel, select the format type, such as CSV, for compatibility with most Al tools.
Export header: flagged

Data Rate: reduced data

Export the Data: Click on the export button in the ribbon and follow the instructions. Ensure that the resulting file is
stored in a location accessible for further Al analysis.

For this example

CHANNELS: We will export all the channels 1, 2, and 25 in the right panel

EXPORT TYPE: In the left panel we will choose in format type CVS

DATA PRESENTATION: better to choose the resample rate to obtain a smaller file that is enough for this test. If you
need more precise data go for the full-speed data, but it will take a longer process to analyze, and for our test file
bigger than 32MByte fail in the analysis in ChatGPT.

Export options are visible in the image below:

To complete the export click on the export button in the ribbon and follow the instructions, and you will obtain a CSV File
that you will import in the Al (an example will be in the shared folder).

How to use Al assistant on exported data:

‘\ = Q DewesoftX - Datafile: ve_Acoustic_Sound-Quality_Loudness-V: .dxd
- Measure Anaj'vre Data files  Setup  Review  Print  Export
Fle,
& 0 5% m v
Dewesoft Fle export Flexpro  MSExcel Clipboard  Export
Export type Channels
Text/CSV (%.ixt, =) - Search QY- @ @®Q Oshowunsupportedchannels
T Exportorder | Ex... [Z] ch. no Hame Samping [Z] SampleRate | Datastr.. [] Datatype | Unit | Mnvalue |Maxva..| Resampler type ‘
Redicad date + [ Relative tme - 1 ALl Cabin mic Synchronous 50000 Hz Scalar Integer P2 | 3,2 | 31,12 Disabled
Brin Bvox Brvs B Ao 2 PES Outside mic. Synchronous 50000 Hz Scalar Integer Pa | 117,95 | 12470 Disabled
- 3 No 5Q 1 (Sound Quality) Cabin mic/N Asynchronous 500,1Hz Scalar Single predsion | sone | 6,17 47,07 Disabled
ClExport setup to xm fle 4 Ho 5Q 1 (Sound Quality) Cabin mic/LN Asynchronous 500,1Hz Scalar Single predsion | ph... | 66,26 95,57 Disabled
[ xgnore gaps between triggers 5 o 5Q 1 (Sound Quality) Cabin mic/N' Asynchronous 500,1Hz vector (240) | Single precision | so... 0,00 0,00 Disabled
[Export per channel
5 o SQ 1 (Sound Quality) Cabin mic/NR Single value Unknown Scalar Sigle precsion | d8 | 80,00 80,00 Disabled
Channel prefix  Always v
7 No 5Q 1 (Sound Quality) Cabin mic/NC Single value Unknawn Scalar Single precision | d8 | 50,00 50,00 Disabled
| Ssicserings | Advanced settings 8 Ho 5Q 1 (Sound Quality) Cabin mic/Octave s... | Single value Unknawn Vector (28) | Single precision | dB 0,00 0,00 Disabled
File format e 9 o SQ 1 (sound Quality) Cabin mic/s Asynchronous 500,1Hz Scalar Single predsion | scum | 0,65 5,24 Disabled
Ot Bl 10 o SQ 1 (Sound Quality) Outsidemic.N | Asynchronous 500,1Hz Scalar Single precision | sone | 24,66 | 387,85 Disabled
(he 1 No SQ 1 (Sound Quaiity) Outside mic. AN | Asynchronous 500,1Hz Scalar Single precision | ph... | 86,24 | 1259 Disabled
(O asc
12 Ho 5Q 1 (Sound Quality) Outside mic.N' | Asynchronous 500,1Hz Vector (240) | Sngle predsion |so... | 0,00 0,00 Disabled
Bersimms Tgie Auto 8 ruo 13 o 5Q 1 (Sound Quality) Qutside mic. NR single value Unknawn Scalar Single precision | dB 100,00 | 100,00 Disabled
Decimal places for time 8 D auto 14 No 50Q 1 (Sound Quality) Outside mic, NC Single value Unknown Scalar Single precision | dB 50,00 50,00 Disabled
Use separate line for units 15 No SQ 1 (Sound Quaiity) Outside mic. /Octav... | Single value Unknawn Vector (28) | Singee precision | d8 0,00 0,00 Disabled
[ Export header 16 No 50 1 (Sound Quality) Outsidemic./5 | Asynchranous 500,1Hz Scalar Single predsion | acum | 0,88 5,35 Disabled
Export events
Sl 17 ™ soundlevel 1 (Sound levelmeter) | AI 1/CabinmiclaFp | Synchronous 50000 Hz Scalar Sngle precsion | d8A | 0,00 82,21 Disabled
[[IMap discrete values to caption
Boeatinem®  Fomet Ao 18 No Sound level 1 (Sound level meter) | Al 1/CabinmiclAeq | Single value Unknawn Scalar Sngle precsion | dBA | 71,91 | 71,91 Disabled
D S ——— 18 No Sound level 1 (Sound level meter) | AL 3/Outside mic./L... | Synchronous 50000 Hz Scalar Sngle precision | dBA | 0,00 113,10 Disabled
B Export channel names 2 Ho Soundlevel 1 (Sound level meter) | AL 3/Outside mic.A... | Single value Unknawn Scalar Single predsion | dBA | 100,69 | 100,69 Disabled
8 Export channel unit 21 No CPB 1 (Octave analysis) FFTblock count | Asynchronous 0,0Hz Scalar Single predsion |co... | 0,00 0,00 Disabled
[ Transpose single value channels 2 No P8 1 (Cctave analysis) Al 1/Cabin mic/CPB | Asynchronous 30,0 He Vector (34) | Singee predision | Pa 0,00 0,00 Disabled
3 No €PB 2 (Octave analysis) FFTblock count | Asynchronous 0,0Hz Scalar Single precision | co. 0,00 0,00 Disabled
24 No CPB 2 (Octave analysis) Al 3/Outside mic./CPB | Asynchronous 30,0Hz Vector (34) | Singee precision | Pa 0,00 0,00 Disabled
cvch 12,25 5 ! Channel 12 Engine RPM Asynchranous 47,5Hz Scalar Sngle predsion | RPM  1141,25  6738,75 Disabled
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https://manual.dewesoft.com/x/analyse/exportdata/export-data-to-custom-rates
https://drive.google.com/file/d/1PA4e0cuh06NfMaa4RsEXhh9HXQi943Yb/view?usp=drive_link

e Activate ChatGPT - Data Analyst:

o Open your web browser and navigate to the ChatGPT platform.

o Log in and start a new chat session with the GPTs Data Analyst: ChatGPT Data Analyst using this link
https://chatgpt.com/g/g-HMNcP6w7d-data-analyst

¢ Describe Your Task to the Al Assistant and upload the data file:

o Using the paperclipdY“ZUpload from your PC/Google Drive CSV exported file in the Al

o While uploading, provide a clear description of your task to the Al assistant. For example: a€ceAnalyze the
attached dataa€ or something more specific for better results.

Example of ChatGPT answer
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https://chatgpt.com/g/g-HMNcP6w7d-data-analyst

The dataset contains multiple columns with measurements related to the cabin and outside
microphones, as well as engine RPM. Here are the columns available

Time (s): Time in seconds

Al 1/Cabin mic; MIN (Pa): Minimum pressure measured by the cabin microphone

Al 1/Cabin mic; MAX (Pa): Maximum pressure measured by the cabin microphone

Al 1/Cabin mic; AVE (Pa): Average pressure measured by the cabin microphone

Al 1/Cabin mic; RMS (Pa): Root Mean Square of pressure measured by the cabin microphone
Al 3/Outside mic.; MIN (Pa): Minimum pressure measured by the outside microphone

Al 3/Outside mic.; MAX (Pa): Maximum pressure measured by the outside microphone

Al 3/Outside mic.; AVE (Pa): Average pressure measured by the outside microphone

Al 3/Outside mic.; RMS (Pa): Root Mean Square of pressure measured by the outside microphone
Channel 12/Engine RPM - ; MIN (RPM): Minimum engine RPM

Channel 12/Engine RPM - ; MAX (RPM): Maximum engine RPM

Channel 12/Engine RPM - ; AVE (RPM): Average engine RPM

Channel 12/Engine RPM - ; RMS (RPM): Root Mean Square of engine RPM

Please let me know if there is a specific analysis or visualization you would like to perform on this
dataset

You can reply for example: Plot histograms

The Al will make some graphs and you can operate on them by clicking on the double arrow in the top right corner:
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Here are the histograms for each relevant column in the dataset. Each plot shows
the distribution of values for the respective measurement. If you need further

analysis or specific insights from these histograms, please let me know! [>-]

Plot multicolor graph of Outside Mic pressure over time

Outside Mic Pressure Over Time _

Pressure {Pa) di B Time (s) per B Outside Mic MIN (Pa),

B Cutside Mic MAX (Pa), [ Qutside Mic AVE (Pa), e B Qutside Mic RMS (Pa)
80

60
40

20

The multicolor graph shows the pressure measurements from the outside
microphone over time, including the minimum, maximum, average, and RMS

values. Each line represents a different aspect of the pressure data.

The 1st icon allows you to use the static chart or dynamic

The 2nd icon allows you to change the colors
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The 3rd icon will allow you to download
The 4th icon will allow you to expand the graph to full screen and do interactive activities

Make a comparative graph of the inside volume in Pascal and engine RPM

Matplotlib Chart

Compartive Graph of ngide Yolume (Cakin Mic AVE) and Engine APM Over Time
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The updated graph shows the inside volume (measured by the average pressure
from the cabin microphone in Pascals) and the engine RPM (RMS) over time. The
blue line represents the Cabin Mic AVE (Pa), while the red line represents the
Engine RPM RMS.

Below is a graph in Dewesoft X for comparison:
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DewesoftX - Datafile: Automotive_Acoustic_Sound-Quality_Loudness-VS-RPM.dxd o = [ by

Measure Datafles  Setup Print  Export @ ede Options

A [11/07/2018 12:48:37, 18200 Storing started
’ » |—> . E E o FE! .a*. E B |11/07/2013 12:51:30,83010 Storing stopped

Play 1x MNormal Sound Offline math Auto recalculate Save Design Widgets  Displays S Description  Sound lev...
-
<[ wisget | >
@ Recorder
Controls 1 @ @ @
coumns 1 © @ ©  Outside mic.
Transparency o @ ¥ Plugins/Plugin
Unified properties 2 GuiE HE
¥ Math
@ Interaction ikt
1/l FFT block count
Mode Normal ~ ¥ CPE2
FFT block count
@ X Axis (Time) ¥sq1
Ticks type Automatic Cabin mic/N
o i ) Cabin mic/LN
Tir i Relati ~
me display  Relative B Cabin michR
Single time axis & E‘ 11\, Cabin mic/NC
] 2 Cabin mic/S
@ ¥ Axis (Value) E‘ I\ outside mic. N
Ticks type PR Outside mic. /LN
) Qutside mic. /MR
Style Default ~ Qutside mic. NC
Display type  Real value | Qutside mic, /5
Ateace @) ¥ Sound level 1
1% Cabin mic/LAFp
© Drawing options % Cabin mic/LAeg
1% Outside mic. JLAFp
dt=20,249 s f= 0,0494 Hz ¥8 Qutside mic. LAeq
g1 a2
A ticS d Quality Analysi . | {
Example file
e DewesoftX - Datafile: Automotive_Acoustic_Sound-Quality_Loudness-VS-RPM.dxd e O 5
Mea: Data fles  Setup Print Optic
Flos; r
A G By m v

Flexpro M5 Excel Cipboard | Export

: QY @ @ Osonumsupportzd channels
Export order | Ex Ch.no Nam Samping [ sample Rate | Data st | Data type Unit | Min value | Max va, Resampler type Export rate (Hz
Full speeddata % 1 No ALL Synchrenous 50000 Hz Pa | 3,25 | 3,12 Defait
2 No A3 Synchronous 50000 Hz Pa | 11795 | 12470 Defauit
No Q 1 (Sound Qu Asynchronous 500,1Hz >Cala N esion 6,17 47,0 Default
4 No 1 (Sound Quaity) chronous 500,1Hz predsion | ph 66,26 95,5 Defa
5 No 1 (Sound Quality) chronous 500, 1Hz redision 0,00
[ Export per channel
[ No Q 1 (Sound G Single value Unknowr vecison | d 80,00 80,6
Channel prefix
7 No 1 (Sound ) value Unknown predsion | 08 50,0 Defauit
P 8 No 1 (Sound G value Unknown recsion | o8 0,00 Defauit
File format 9 No Q 1 (Sound Quality) Asynchronous 500,1Hz e precision | acum 0,65 5,2
10 No 1 (Sound O chranous 500,1Hz Single predision 24,66
1 No 1 (Sound Quaiity) chronous 500,1Hr recision | ph 86,24 | 12599
asc
1 No ) 1 (Sound Quakity) wmchranous 500,1Hz ecision 0,00 0,00
Deamal places for values o Auts 13 No 1 (Sound Quality) value Unkn edision 100,00 Default
Decmal places for tme 8 Oaut 14 No Unknown edision 50,0 Defaut
sarat it 15 No SQ 1 (Souind Quakit Sutside mic tav e value Unknowr wecision 0,00 Default
-
cortheader (8 Indude info header 16 No 1 (Sound Quality) Outside chronous 500,1Hz ecision 5,35 Default
events
17 ves 1(Sou eter) Cabin m chronous 50000 Hz recision 82,21 Auto (Alias free] 1000,00
[ discrete values to caption
18 o vel 1 (Sound level meter) Cabinr je value Unkne xecision 71,91 Disabled Defouit
18 Export time
5 1 Ves eter) Cutside m chronous 50000 Hz edision 113,10 | ([ Auto (Alias iree) 1000,00
port channel names n No eter) Outside mic. LAsq gle value Unknown <cision 100,63 Defauit
port channel unit 21 o FFTblockcount | Asynchronous 0,0Hz wecision 0,00 0,00 Default
pose sngle value channels 2 No Cabin mic/CP8 chranous 30,0Hz ecision | Pa 0,00 0,00 Defauit
No FFT biodk chronous 0,0Hz edsion | o 0,00 0,00 Defauit
o P8 2 (Octave analysis) Outside m Asynchronous 30,0 Hz xecsion | Pa 0,00 0,00 Disabled Defaul
25 Ves Channel 12 Engi Asynchronous 47,5tz =dision 6738,75 Auto (Linear} 16,00
zsambled

e Task: Analyze sound pressure levels and loudness recorded from a cara€™s exhaust system.

¢ Process: Upload the CSV file exported from DewesoftX. Ask ChatGPT to visualize SPL vs. RPM and identify
correlations or patterns.
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https://drive.google.com/file/d/1PcSyU2xykthB_O2T59nUUMnJ3bljQlIu/view?usp=drive_link

o From the export menu select the channels 17 Cabin mic/LAFp, 19 Outside mic./LAFp, 25 Engine RPM

o Select a lower sample rate for a smaller file as in the image

o Ask ChatGPT something like: Analyze the attached DewesoftX DAQ System data about the loudness recorded

by a cara€™s exhaust system. Provide visualizations and insights into the relationship between engine RPM
and sound pressure levels, highlighting critical frequency bands using different colors.

e Result: ChatGPT provides visualizations and insights into the relationship between engine RPM and sound pressure
levels, highlighting critical frequency bands. If you dona€™t remove the header, ChatGPT can give an error, but he can

recover and proceed in any way.

Here are the results:

The visualization shows the relationship between engine RPM and sound pressure levels recorded by
both the cabin and outside microphones

The blue scatter points represent sound levels inside the cabin, while the green scatter points represent
sound levels near the exhaust (outside

Two critical frequency bands are highlighted
Low RPM Range (0-2000) is shaded in red. This typically represents idle or low-speed conditions

High RPM Range (>6000) is shaded in orange. This range often corresponds to high-performance or
aggressive driving conditions

From the plot, you can observe how sound levels change across different RPMs, providing insights into
how engine speed affects interior and exterior noise. Let me know if you need a more detailed analysis
or additional visualizations!
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%ompari%on between DewesoftX and ChatGPT: PRO
raining Examples

The following examples cover a range of common procedures and goals, showing you step-by-step how to navigate the
necessary features and settings to achieve the desired results. While the processes may seem straightforward, they often
involve several steps to gather and analyze the information you need. We've included examples that illustrate how the
same tasks can be performed using ChatGPT. Youa€™Il notice that ChatGPT can often simplify and streamline these
procedures, making it a more efficient tool for achieving your objectives. Our goal is to empower you with the knowledge to
use DewesoftX effectively while also highlighting how Al, like ChatGPT, can enhance your workflow.

When provided with a file, ChatGPT will make several attempts to analyze it. If an error is encountered during the process,
it will adapt by following a different procedure, continuously adjusting its approach until the final result is successfully
delivered.

What is the duration of the data file?

DATA FILE: FFT-analyzer_Electric-engine.dxd

In DewesoftX you can see the duration of the file in the Analyze grid

)\ — q DewesoftX 2024.3 - I ] X
g Measure Ana\llvzr': Data fles  Setup  Review = Options
w0 % 4 @ o w OO0 W
ImEu’crt Multifile export Apply action Use for measure Revertto orig AVI compress Post-sync. video Load Rename Delete Copy Cut Paste
0 —

=2 Downloads 4

File name

00:00:27 23,0ME 29, 04. 2015 10:41...

FFT-analyzer_Electric-engine. dxd 2023.1 (RELEASE-230309. 1025) (64-bit) 25600Hz AL 5, M

Settings | Events | Dataheader | Filelocking | Preview | Licensing

General file information

Sample rate Store date and time Number of channels

25600 s/sec 29. 04. 2015 10:41:07 18

Reduced rate Duration Trigger conditions

0,03906 sec 00:00:27 fast on trigger

|Search Q

+ ‘ Ch. no | Mame | Color | Sample Rate Description Channel info

Pl — Al —
AT 1 2RO 25600 - MSI-BR-ACC (10000 mV) 5N: 436607 Chainldx=1: MName: MSI-BR-ACC; SerialNr: 436607; Revisiol
A2 28% 25800 - MSI-BR-ACC (10000 mV) SN: 453927 Chainldx=1: Name: MSI-BR-ACC; SerialNr: 453927; Revisiol
AL3 3RV 25500 - MSI-BR-ACC (10000 mV) SN: 453993 MS]1
AL 4 3AX 25800 - MSI-BR-ACC (10000 mV) SN: 436750 MSI
ALT7 TTL_In 25800 - SIRIUS-MUL (Voltage; 10V (DualCore); Exc 0V;) SM:... SIRIUS-MUL (Volta

4 —Math —

[of FFT analyser 1 (FFT analysis) I FFT block count [ [ 5,1 I - [ FFT analyser 1 (FFT analysis) I

In the data file, you can see the time if you add the formula which presents relative time
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https://drive.google.com/drive/u/0/folders/1iKk-OMdazIv_UagVJEtNuqqMICVu4TvV

Formula setup

Formula 1 w

Mame Formula 1

Description -

Units - Color -

Values | Time axis

Max value 60 -
Max 28,44 -
RMS 0 -
Average 28,42 -
Min 28,4 -
Min value 0-

<MNone> @

time

)

Events Complex

Functions

sqr

frunc

log2

Trigaon.,

sart

round

log10

nan

div

Arrays
Logic

ahs

max

mod

History
Signals

sgn

exp

min

time

Ch props
Measure

2RO

28X

3RV

JAY

TTL_In

FFT blodk count
ZROfAmplFFT
2RO /Rms

28 JAmplFFT
28 Rms

3RV fAmpIFFT
3RV/Rms
3AX/AmpIFFT
3A¥/Rms
TTL_In/Trigger
TTL_InfAngle
TTL_In/Frequency
Formula 1
Camera 1

OK

But for some files, this might be problematic because the relative time doesna€™t start with zero.

1.6795703

25,420

Cancel
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One way to calculate the duration is to add the following formulas

B o® i m + —
ME

Channels Events Math FFT analysis =~ More... Remave

| Basic | Formula... | Filtering | Statistics |

+ WY ? |£

Add math  Formula TIR. filter Basic stat.

|Sea|'ch Q

+ Used C | Mame | Min ‘ Value ‘ Max | Unit ‘ Setup
4 Formula 1 time Setup

time ‘ 0,00 |’IWG 0,0000000 G| 50,00 ‘ -
Basic stat, 1 MIN, MAX Single value Setup

time/MIN 0,00 j“: 1,6785703 O e0,00 .

time /MAX ooo | zs,elug 5309 G 0,00 -
Formula 4 "time MAX'- time MIN' Setup

duration 60,00 I,’WG 26,7393597 ; L) ,I 80,00 | -

Leta€™s see how to do it with the Al

¢ Open the file, and export just the first channel with it a resample, for example, 1024 Hz to have a smaller file

¢ Open with the Al and just ask the question: What is the duration of the data file?

After some attempts the result will be:

The data is now correctly loaded, with "Time (s)" and "Al 1/2R0O (g)" as the columns. | will now calculate
the duration of the dataset by finding the difference between the last and first timestamps in the "Time
(s)" column. The duration of the data in the file is approximately 26.74 seconds. This is the time span
covered by the data, from the first recorded timestamp to the last.

hat is th ' | ' d at which
re auelﬁc eom élr%gér%%vgéﬁ%%ﬁgg%%%%%aﬁne V\I/?thinthe
requency range o Z 10 62397

DATA FILE: FFT-analyzer_Electric-engine.dxd (see description of the datafile)

Add MAX marker on 2D graf. Enable marker table. The frequency and the amplitude are visible in the table
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https://drive.google.com/file/d/1mDNqVSmTseH3syZd8HwiYl6ZLeb01TH3/view?usp=sharing

@ 2D graph = =0,010 g (Z, peak)

Cont...

¥ FFT analyser 1

1 0@@

m
cob.. 1 O @ @ I 24%/AmplFFT
Transparency OFF @ M 3rv/AmplFFT
Urified @ I 3A%/AmpIFFT
properties
@ X Axis (Freq)

Ticks type  Automatic

Type

@ ¥ Axis (Value)

Ticks type  Automatic

Type

Style

Autoscale  Off ~

@ Display options

Graph

Linear i

Linear v

Default  ~

Line ~

e e 1 wnewsan | 9 @

e I BT TR o I S R TR - N
e O

Show marker @

table

We h

ave to export the FFT channel, which when exported has a different file format than the standard channel, it is

organized in 2 rows one for the Freq (Hz) and one for the FFT analyzer 1/2RO/AmpIFFT (g (Z peak)) Voltage. So we must

give t

his information to the Al to correctly use the file.

Leta€™s do it with the Al:

¢ The data in the file starts with 8 lines of headers that are not required for the analysis. We begin by skipping these

¢ Transformation: The data is initially arranged with frequencies in the first row and amplitude values in the second
row. Our goal is to convert these two rows into two separate columns: one for frequency and one for amplitude.

¢ Result: After the transformation, we generate a plot with the frequency on the x-axis and amplitude on the y-axis to

lines and loading the remaining data into a format that can be manipulated.

visualize the data.

Step-by-Step Instructions with the Exact Prompts:

Begin by uploading the file to the system. Once the file is uploaded, use this prompt to read and skip the first 8 lines. In the
next section you will see an optimized version of this prompt that works with multiple channels:

°

°

Skip the first 8 lines of the file during loading (if you dona€™t flag the export header you can avoid it)

Use the first value in the first row as the header for the first column (Frequency).

Use the first value in the second row as the header for the second column (Amplitude).

The remaining values in the first row become the values for the "Frequency" column.

The remaining values in the second row become the values for the "Amplitude” column.
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e Remove any unnecessary rows and clean the data.

Now the Al has a clean dataset to work on. Leta€™s ask: What is the maximum value amplitude and at which frequency
within the range of 5672 Hz to 6239 Hz?

The answer will be something like:

The maximum amplitude within the frequency range of 5672 Hz to 6239 Hz is approximately 0.0691
and it occurs at a frequency of 5910.94 Hz

Leta€™s ask for a graph: Please plot a graph with the peak:

Here is the plot of amplitude versus frequency within the specified range (5672 Hz to 6239 Hz), with the
peak amplitude highlighted. Let me know if you need any further adjustments!

Amplitude vs Frequency (5672 Hz to 6239 Hz)

0.07F % —— Amplitude
X Peak Amplitude: 0.0691 at 5910.9375 Hz
-—=- Peak Frequency
0.06 |
0.05}f
L ooar
2
B
2 pogp
0.02 I
0.01} ﬁ
0.00 i

6000 6100 6200
Frequency (Hz)

5700

Now please plot the max peak for the full dataset
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Amplitude vs Frequency (Full Dataset)

—— Amplitude %
% Peak Amplitude: 0.2170 at 12001.5625 Hz
0.20 oo peak Frequency
0.15¢
(0]
ko]
=
o
= 0.10
<
0.05F
0.00} RO | J F—— i
1 1 Il ik i i 1
0 2000 4000 6000 8000 10000 12000

Frequency (Hz)

R

DATA FILE: FFT-analyzer_Electric-engine.dxd (see description of the datafile)

Enable Max hold.

m + —

FFT analysis | Mare... Remove

m Advanced | Scalars

DQutput spectra Amplitude format
QY @ ampitude Peak v
L [ e
B Max. hold

This will create a€ceOverall Max FFTa€ channels for all inputs. You can present this data on a 2D graph. Note that this will
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be calculated on the whole spectrum so you have to limit Frequency to a similar frequency as on FFT Graph.

-
FFT analyser 1 (peak, df = 1,56 Hz) M zRO/AmpIFFT

m

I e jamplFFT

M 2ax/0veral Max FFT
I 3Rv/AmpIFFT

M sRv/Overall Max FFT
M 3a%/AmplFFT

I 32x/0veral Max FFT

¥ FFT analyser 1

[
5000 5500 6000 6500 TO00

Cross-channel array statistics will allow you to get MAX. (But you have to enable this in the Settings first). The same as
before the output will be named as a€ceMax valuea€. This will be vector from 0Hz to 12798Hz which is not out interest as
we know that the operating frequencies are between 5672Hz and 6239Hz.

Cross channel array statistics setup O *

Slots Max value || Sum value

| QY [ Min value [ Mean value

|| 2RO/AmpIFET :l RMS value

[ | 28X /AmplFFT

24X [Overall Max FFT

|| 3Rv/amplFFT Timebase channel
3RV Overall Max FFT

[ | 3AX/AmplFFT

3AX jOverall Max FFT

|| Formula 1

Max value e
MName Max value
Description -

Units - Color

Values | X axis

<Mane > @

OK Cancel

You can find the maximum of the 4€ceMax valuea€ vector with Math. MAX searches for the maximum value in the vector.
MAXPOS searches for the position (in our case Frequency) at which the MAX appears.
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F Used Formula 2 max{Max value’) Setup

Formula 2 500 [0 0,3438 Q) 500
4 Used Faormula 3 maxposMax value”) Setup
MaxFos 000 s 152 0| 12788,44

a€] but the result will be biased as the beginning and end of the data file have values that don't interest you. You will add
those formulas

_
—

To limit the searching area you will limit the input vector to that region

FFT analyser 1 (peak, df = 1,56 Hz)

G100

5672 /1,56 = 3635,897

6239 /1,56 = 3999,359

1,56 is Df or the resolution of FFT
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Resolution
Lines b a132

So you will modify formulas according to this.

Used Formula 2
MaxValue -5,00
Used Formula 3
MaxPos 5679,69

| (lines = 8192, df = 1,56 Hz, duration = 0,54 s)

max(Max value'[3635:4000])
0,0703

maxpos(Max value'[3635:4000])
5910,9

-

iy
L

Setup
5,00
Setup
6251,56

In the screenshot, you can see that the overall amplitude value belongs to 4€0e2R0/AmplFFTa€ channel and complies with

the MAX marker.

Freq {Hz}) P.1

12781,25 0,0015

1 ._?u._,u

FF @r:_-'ser 1 (peak, df = 1,56 Hz)

&
o
5
11}
=
[}

e e
---

s aner 1 ||
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Leta€™s try with the Al with the right prompt:

¢ Skip Initial Rows: Skip the first 8 lines while loading the file.

¢ Reshape Data: Use the first value of each row as the header for the columns. Place the remaining values of each row

under their corresponding new column headers.

¢ Data Cleaning: Remove any unnecessary or incomplete rows (e.g., rows with missing values or NaNs).

¢ Output: Return the cleaned and structured data.

Cleaned FFT Data

Freq (Hz) FFT analyser 1/2RO/

1 0.0 0.0006948351510
8

2 1.5625 0.0006524348282
255

3 3.125 0.0004629514587
o77

4 46875 0.0003238431527
279

5 6.25 0.0002492783823
981

3 78125 0.0002030599280

| have cleaned and transformed the data into a more structured format, with the
first column as the frequency and subsequent columns representing different FFT

analysis channels. If you need any further adjustments or analysis on this data, feel

free to ask! [>-]

Please, Plot a graph between 5672Hz and 6239Hz

Here is the graph showing the FFT analysis between 5672Hz and 6239Hz for the different channels.

FFT analyser

0.00039783¢
833

0.00040564¢
174

0.000315963
164

0.000207268
658

0.000150667
336

0.000138576
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FFT Analysis between 5672Hz and 6239Hz
0.07F FFT analyser 1/2RO/AmpIFFT (g (Z peak))

—— FFT analyser 1/2AX/AmplFFT (g (Z peak))
—— FFT analyser 1/3RV/AmPpIFFT (g (Z peak))
0.06 | —— FFT analyser 1/3AX/AmplFFT (g (Z peak))
0.05
°
& 0.04
©
2
a i
£ 0.03 |
<
0.02} ‘f
0.01t
e o o o r::&fﬁ A

5700 5800 5900 6000 6100 6200
Frequency (Hz)

Can you calculate the max amplitude?

The maximum amplitudes for each FFT channel within the frequency range of 5672Hz to 6239Hz are as
follows:

FFT analyser 1/2RO/AmpIFFT (g (Z peak)): 0.069116
FFT analyser 1/2AX/AmpIFFT (g (Z peak)): 0.052397
FFT analyser 1/3RV/AmpIFFT (g (Z peak)): 0.004412
FFT analyser 1/3AX/AmpIFFT (g (Z peak)): 0.004497

Let me know if you need further analysis!

Can you calculate the max frequency?
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The frequencies corresponding to the maximum amplitudes for each FFT channel within the range of
5672Hz to 6239Hz are

FFT analyzer 1/2RO/AmpIFFT (g (Z peak)): 5910.94 Hz
FFT analyzer 1/2AX/AmpIFFT (g (Z peak)): 5970.31 Hz
FFT analyser 1/3RV/AmplFFT (g (Z peak)): 5782.81 Hz
FFT analyzer 1/3AX/AmplFFT (g (Z peak)): 6101.56 Hz

Let me know if you'd like further details!

Can you visualize the amplitude distribution?

Here is the amplitude distribution for each FFT channel in the frequency range between 5672Hz and
6239Hz. The histograms show how the amplitude values are distributed for each channel

Amplitude Distribution for FFT Channels between 5672Hz and 6239Hz

FFT analyser 1/2RO/AmpIFFT (g (Z peak))
FFT analyser 1/2AX/AmplFFT (g (Z peak))
3001 FFT analyser 1/3RV/AmpIFFT (g (Z peak))
FFT analyser 1/3AX/AmpIFFT (g (Z peak))
250+
<, 200t
@]
c
(0]
=2
o
© 150
L
100
501
oL . . | . | | |
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

Amplitude (g)

Please plot of amplitude versus frequency within the specified range (5672 Hz to 6239 Hz), with the peak amplitude
highlighted and the peak values in the plot

Here is the plot of amplitude versus frequency between 5672 Hz and 6239 Hz, with the peak amplitudes
highlighted and their corresponding frequency and amplitude values labeled on the graph



Amplitude vs Frequency (5672 Hz - 6239 Hz) with Peak Amplitudes Highlighted

0.07

0.06
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0.04

0.03

Amplitude (g)

0.02

0.01

0.00

(

5782.81Hz, 0.004412 | 1 | 1 |
MMWK’:V~/\J~~WJ\/"M‘%“\*’F’ 1 e | ;-~WW._, Llaa

(5910.94Hz, 0.069116)

(5970.31Hz, 0.052397)

| | \
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FFT analyser 1/2RO/AmpIFFT (g (Z peak)

- FFT analyser 1/2AX/AmpIFFT (g (Z peak
—— FFT analyser 1/3RV/AmpIFFT (g (Z peak
FFT analyser 1/3AX/AmpIFFT (g (Z peak

)
)
)

= —= =

5700

5800 5900 6000 6100
Frequency (Hz)

How many peaks are above 2 Volts?

DATAFILE:

The data file has a lot of peaks at different amplitudes.

Recorder

6200

20,872

38
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Wea€™re wondering how many peaks are above 2 Volts. Firstly we have to create a formula that will return rising edges
when the peak is higher than 2 V.

Formula

edge (AT 172, 'R 17)

Basic operators

Templates

<MNone >

The red signal represents rising edges.
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Recorder

0,000 5 10 15 20872

The next step is to count the number of red peaks and output this as a single value, so no matter the yellow cursor the
value will be the same.
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4 Formula setup O x

count_peaks_SWV W

Mame count_peaks_SV

| ecnt ('peaks')
| Description -

|
! Units - Colar -

Preview | Values

| {"peaks’
'I'I'Imebase Single value v I ecnt | 'peaks’)
|
| Search aQay
Al
| ’ * / peaks
count_peaks_SV
( ) ~ div. | mod third_peak
count_peaks

Events Complex Arrays History Ch props
Functions  Trigon. Logic  Signals Measure

sqr sgrt abs 5arn
trunc  round rnd

log2 logid In EXp

if nan max mirn
<Mone= w @

The formula will return 4.

4.000

Leta€™s try with the Al:

Leta€™ export as usual the data, for the channels we need, in this case just the first channel Al 1

This export is not an FFT so is already in column and the header is made of just 7 lines (but during the export you can avoid
it removing the flag), so the prompt will be extra simple. Leta€™ ask first for all the peaks above 2 Volts (21):

o Skip the first 7 lines while loading the file.

¢ Plot a graph showing the relationship between Time (s) and Al 1 Voltage, highlighting the peaks above the 2 Volts
and tell me how many are
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The graph shows the relationship between Time (s) and Al 1 Voltage, with the peaks above 2 volts
highlighted in red. The number of peaks above 2 volts is 21.

Time vs Al 1 Voltage

b
% H
Al il X x i
1 -
>
> Of
S
S
— _1 |
<
5|
-3t Al 1 Voltage
X Peaks > 2V
0 5 10 15 20
Time (s)

Now ask just for the max peaks (4) if you like:
Plot highlighting the max peaks above the 2 Volts and tell me how many are

The graph highlights the maximum peaks above 2 volts, marked in red. The number of maximum peaks
above 2 volts is 4.



Time vs Al 1 Voltage (Max Peaks Highlighted)

x X
2f 1 ¥
1 -
>
o Of
S
S
—
-
2t
-3} Al 1 Voltage
X Max Peaks > 2V
0 5 10 15 20

Time (s)

What is the value of the Al 1 signal at the third peak?

DATAFILE: Sound_signal.dxd

Following the previous post-processing you have to create a formula that will count peaks but this time the output
shouldna€™t be a single value but rather a normal sync value.
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£ Formula setup

Formula

ecnt | "peaks")

Basic operators

The next step is to latch/hold the value at the third peak. We can output the value as a single value.
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Formula

hold({'AL 1", 'count_peaks'=3,0)

Basic operators

Other math functions

Events Complex 1Arrays ‘I-Ehnr1ﬂl|:nps
Functions  Trigon. Logic  Signals Measure

Templates

<MNone>

You can see the same value comparing the digital meter if you manually position to third peak with your mouse pointer.
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1353224 (¥)
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Leta€™s try with the Al:

Let's export as usual the data, for the channels we need, in this case just the first channel Al 1

This export is not an FFT so is already in the column and the header is made of just 7 lines (but during the export you can
avoid removing the flag), so the prompt will be extra simple :

e Skip the first 7 lines while loading the file.

¢ Plot a graph showing the relationship between Time (s) and Al 1 Voltage, highlighting only the top peaks

¢ Find the value of the third max voltage peak from the left in the graph, based on the voltage over 2 volts?

Here is the plot showing the relationship between Time (s) and Al 1 Voltage, with the top peaks
highlighted
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Time vs Al 1 Voltage (Max Peaks Highlighted)
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The value of the third maximum voltage peak from the left, based on the voltage being over 2 volts, is
approximately 2.06 volts. Let me know if you need anything else!

What is the exact number?

The exact value of the third maximum voltage peak is 2.05535888671875 volts

Please, plot a graph and highlight it

Here is the plot with the third maximum voltage peak highlighted in red. If you need any further analysis
or adjustments, feel free to let me know!
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Al 1 Voltage (V)

Time (s) vs Al 1 Voltage with 3rd Max Peak Highlighted

Al 1 Voltage
Peaks
® 3rd Max Peak
5 10 15 20
Time (s)
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Conclusion and Final Thoughts
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