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Moving parts and materials have their own audio signatures

We have proven our ability to collect, process, and interpret audio

We have developed a platform to use them in Industry



PROBLEM STATEMENT

◼Audio is undervalued!

◼Most experts know that audio plays a role 
in their systems but don’t know how to 
leverage these signals.

◼Industry does not have solution to easily 
implement audio and machine learning at 
scale.



AMI is…

◼An intuitive and creative approach to problem 
solving using sound

◼The first end-to-end machine learning 
platform designed specifically for audio 
signals

◼A privacy-centric solution that does not rely 
on cloud computing

◼ A NO-CODE SOLUTION - Data driven approach to 
machine learning



EMPOWERING 
DOMAIN 
EXPERTS TO 
SOLVE UNIQUE 
PROBLEMS

◼Audio signals are an efficient, non-invasive way 
to learn the state of a mechanical system

◼What if your experts knew they could easily 
experiment with sound to predict failures, 
diagnose issues, and improve productivity?

◼AMI is an expert listener … in real-time… all the 
time



AMI is…

◼Not Generative AI.  AMI does not use any 
third-party data to create acoustic models.

◼ Not a Chat Bot.  AMI does not hallucinate 
results or create results from internet 
sources.

◼Uses your data to create your solution.



The AMI System is A Financial Control Tool
Used in total, the AMI System is a financial control tool that manages rolling 
stock and infrastructure safety and maintenance costs by combining a precision 
acoustic machine learning tool with a quantifiable risk management framework.

The Magic of the Highly Reliable Predictive AMI System
A highly reliable predictive system based on the AMI tool output brings 
infrastructure management competence and financial predictability to a level not 
possible before the AMI tool. The “magic’ occurs when the AMI tool reports out 
status and maintenance into real time update of any monitored asset.

AMI System Service Triad
Based on the AMI Tool’ s acoustic precision, the AMI System offers three 
interactive components, the AMI System triad of services. First measuring and 
monitoring, Second, monitoring is followed by designing maintenance programs 
based on owner/lessor’s asset risk assessment. Third, monitoring and planning 
results in the ability to build a quantifiable risk model and financial control tool to 
reliably predict when preventative maintenance will be needed and what the cost 
will be. 



AMI is a Patented Precision Acoustic Monitoring Tool
The first part of the AMI System is a patented AMI precision solution using sound to 
continuously and reliably identify the current state of functionality of components in real 
time. Its continuous readout is available 24/7/365. Based on the chosen customized 
planned maintenance program the AMI System can significantly decrease or eliminate 
most, or all unplanned maintenance associated with normal operations.

Planned Maintenance Program and Continuous Contact with Assets
The second part involves owner/lessors developing a planned maintenance capability 
based on the precision that the AMI System brings to monitoring assets. Owner/lessors 
develop a customized risk profile to apply to monitoring of assets of any age or wear 
status. Owner/lessors decide when maintenance will be performed based on AMI System 
data. If you have moving stock, adding geo-positioning to the AMI Tool allows owners and 
lessors to know where their assets are and the health status of their asset as often as they 
wish thereby bringing unprecedented financial predictability to maintenance. 

Financial Control in A Customizable and Quantifiable Format
The third part of the AMI System is the financial control capability generated through 
quantifiable probability monitoring based on AMI Tool output. Owner/lessors will know 
what maintenance/management needs to be performed and based on usage when, giving 
them the ability to reliably project costs for infrastructure monitored asset maintenance.



AMI is a Predictive Analysis Tool
AMI has built-in predictive analysis tools for monitoring the health and performance of your 
assets. AMI leverages the industry standard modeling system to determine Remaining 
Useful Life and Time to Failure. There will be 2 consecutive analysis: one will be based on 
your existing maintenance data and the second will be derived as AMI collects data in real-
time. Both predictions will be made available. 

By running side-by-side predictive models, the user will benefit day one will and as AMI 
creates real-time data.



AMI provides audio-based diagnostics across multiple verticals

Industry Health Care Research



3 PHASES OF AUDIO PROBLEM SOLVING

Audio Capture

Signal Analysis

Pattern Recognition



THE AMI WORKFLOW CONCEPT

AMI is an end-to-end audio machine learning 
solution:

1 . Attach hardware to the device under test to 
capture initial audio signals

2. Analyze and label the audio data

3. Train a model

4. Load the model back onto the AMI

5. Monitor the results via the IoT framework of 
your choice

AMI 
Workstation

AMI Model

IoT

Analyze
Label
Train

Inference

Audio Capture



THE WORKSTATION - A DATA-CENTRIC APPROACH 

◼ Build new machine learning 
algorithms visually (Dataflow 
programming)

◼ Assemble a custom solution by 
connecting nodes in a web 
browser interface

◼ Rapidly train an AI model on 
your audio dataset, test 
inferences, and output 
accuracy metrics without 
coding

◼ Provides custom dataset 
organization tools designed 
especially for audio

◼ When compete, deploy your 
solution to AMI hardware

The AMI Workstation is your computer.  No cloud 
computing required. Your data, your solution!



A USER STORY

1. If my power unit fails, there are serious physical and economic consequences. 
2. When operation is normal, the unit has a distinctive hum.
3. We attach an Audio Puck to the unit to capture sound.
4. We train AMI to recognize the normal sound as a gold standard.
5. We use AMI to monitor deviations from the gold standard during our study.

◼ Two failures occurred during our study.  We captured the sound during 
the failure.

◼ We note the sound deviated more than 60% from normal before the 
failure.

6. We train AMI on the sound of the failure and set a threshold node to trigger a 
warning when below 60%.

7. The system reports deviations from normal and probability of a failure state 
every 5 seconds.

8. AMI is now so accurate we connect it to the failsafe system.  The unit shuts 
down automatically when the failure states are detected through audio.



VALIDATION RESULTS TO-DATE

◼ Transportation
◼ Wheel Bearing condition
◼ Brake Pad and Rotor Condition
◼ Loose Wheel Condition
◼ Road Condition
◼ Fifth-Wheel Connection

◼ Industrial
◼ Cooling Fan Condition
◼ Material Flow for Injection Molding

◼ Construction
◼ Hydraulic Motor Overwork Detection
◼ Tracked Vehicle Health
◼ Blade Surface Engagement and Classification

◼ Medical
◼ Eustachian Tube Click Detection
◼ Dysphagia
◼ Carotid Stenosis

Example ROC 
Result



RESULTS – INJECTION MOLDING FLOW CASE

◼ Conditions: Contact microphones attached to injection 
molding machine to investigate various machine states.

◼ Results:
◼ Pellet Flow into Dryer – AMI Model Trained to detect material 

flow vs Vacuum 
◼ Flow Failure Correlated with Poor Filter Condition

◼ AMI Results Uploaded in real-time for POC AWS Sitewise 
integration



RESULTS – INJECTION MOLDING FLOW CASE

• AMI can detect flow of material through a 
vacuum system

• Two classes are trained for material 
detection and the vacuum motor running 
without material

• The probabilities of each class for any given 
moment provide accurate metrics for the 
material flow state of the system.

• In some cases, the output probabilities are 
well correlated to the amount of material 
flowing through the system. This allows for 
quantifiable flow metrics using only sound.



VEHICLE CASE STUDY

◼ A wealth of data 
can be obtained 
from a single 
sensor on the axle 
of a vehicle

◼ Used to optimize 
fleet maintenance 
and safety

◼ Used to provide 
information about 
roadways

Transmission 
and transfer

Wheel attachment 
condition

Road condition 
(potholes, reflectors, 
pavement, etc.)

Brake pads and rotors

Differential



AUDIO AND VEHICLES

◼ Vehicle mechanical signatures occupy different 
parts of the audible frequency spectrum

◼ Machine Learning is used to “teach” AMI what 
normal and abnormal sounds like

◼ The results are created and compiled “on the 
edge”

◼ Only useful data is uploaded to telematics to 
minimize bandwidth

Brake pads and Rotors

Differential and Bearing sounds

Transmission and engine sounds 
transmitted via the drive shaft

Tire wear and road condition

Audio Frequency 
Spectrum

20kHZ

4kHz

1kHz

100Hz

20Hz
Audio signatures are tracked over time



PUSH-PULL INFERENCE PROBABILITIES AS INDICATORS
◼ After training a ML model on axle sounds, we set up AMI to do inference on any 

incoming audio data file.
◼ AMI reports the probability of gold-standard (yellow line) and low-lube (blue line) 

over time.



HOW DO WE GET STARTED

The AMI tools, post data capture, are ready for deployment. In the case of rail, there is a need to 
understand the best method for capturing the audio data. 

The AMI team is looking to collaborate with an industry leader to:

1. Build out the necessary data capture equipment for the use case
2. Work with system matter experts to prioritize systems to be monitored and to collect baseline audio
3. Develop implementation plan 



COLLABORATION AND 
EXPERTISE
◼ We consult with your team to develop novel 

audio capture techniques and hardware 
specific to your industry

◼ Training and support for use, integration, and 
extension of AMI solutions

◼ Innovation and ideation for solving problems 
and building unique systems



THANK YOU
JOE BUTERA III - CTO

XAQMUSIC@BMTDPS.COM
BONGIOVIACOUSTICLABS.COM

mailto:xaqmusic@bmtdps.com
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