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Learning Objectives

After this course, participants will be able to
• Define Artificial Intelligence (AI)
• Describe how current hearing aids employ AI
• Describe how AutoSense OS uses AI



AI in movies.  

Did you know? 
 Metropolis (1927).  False Maria
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Advantages of Artificial 
Intelligence

Automation

• Automate tasks 
• Increased 

efficiency 
and productivity

Problem solving 

• Solving intricate 
problems across 
various fields

Interactions

• More intuitive
and 
personalized 
experiences

Learning and 
adaptation

• Learn from 
experience and 
adapt to new 
situations



AI in our every 
day lives
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AI in healthcare
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AI is used in healthcare in five main ways:

1 2 3 4 5

Early 
detection and 
diagnosis

Clinical 
decision 
support and 
personalized 
treatment 
planning

Robotics and 
rehabilitation

Apps, virtual 
assistants
and chatbots

Training
and research



1. Early detection and diagnosis

Analysis of large, diverse data sources

Integration of personalized variables

Enhancing precision medicine

High speed and accurate to information

AI-powered diagnostics enables:



2. Clinical decision support

Pattern recognition from diverse medical 
sources

Personalized treatment plans

Improved communication methods and 
explanations

AI-powered diagnostics enables:



3. Robotics and rehabilitation

Enhanced Personalization

Increased Therapeutic Engagement

Intensive and Repetitive Training

Precise Monitoring and Assessment

AI powered benefits include:

Improved Accessibility and Cost-effectiveness



4. Apps, virtual assistants and 
chatbots

Preventative health measures

Easy, 24/7 access to support

Empowered patients

A reduction of dependence on traditional 
healthcare

AI powered benefits include:



5. Training and research

Personalized learning

Virtual Learning

Access to large and diverse medical data sets 
to inform new studies

Error detection and remediation

AI based medical training enables :

Identify patterns and inform research 
conclusions
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Patient perspective on AI in healthcare

In two recent studies of American 
patient perspectives of AI in healthcare;

• The majority of respondents think the 
use of AI in health and medicine 
would reduce the number of 
mistakes made by health care 
providers1 

• The majority of survey participants 
felt that AI would make health care 
much better (10.9%) or somewhat 
better (44.5%)2

1. https://www.pewresearch.org/science/2023/02/22/60-of-americans-would-be-uncomfortable-with-provider-relying-on-ai-in-their-own-health-care/
2. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9069257/



Patient perspective on AI in healthcare

• 60% of respondents reported being 
uncomfortable if their health care 
provider relied upon AI for their 
medical care1

• It is also important to inform patients of 
when AI is being used, 
• 66% of respondents indicating it is 

very important for them to be 
informed

• 29.8% stating it was stating it was 
somewhat important2.

1. https://www.pewresearch.org/science/2023/02/22/60-of-americans-would-be-uncomfortable-with-provider-relying-on-ai-in-their-own-health-care/
2. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9069257/



Patients want to be informed when 
AI is being used, and they don’t 
want a clinician that solely relies 
upon AI



What is Artificial
Intelligence?



https://nix-united.com/blog/artificial-intelligence-vs-machine-learning-vs-deep-learning-explaining-the-difference/

Artificial Intelligence 
definitions

Machine Learning

Deep Learning

Artificial IntelligenceAbility of a machine to imitate human behavior

A subset of artificial intelligence in which a system 
learns automatically and enhances its performance 
through the analysis of provided data

An advanced subset of machine learning that 
employs intricate algorithms, such as deep neural 
networks (DNN), to closely emulate the human brain, 
enabling the system to learn and respond to 
information with increased complexity and precision
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Machine Learning 
vs Deep Neural 
Networks 



Machine Learning: Training

Visual examples for training Machine learning algorithm



Machine Learning: Inference

Input Machine Learning 
Algorithm Output

Cat



Machine Learning: Inference

Input Machine Learning 
Algorithm Output

Cat



Machine learning vs. Deep learning

Machine learning
• Black nose
• Claws
• Two ears

Guess: “Cat”



Machine learning vs. Deep learning

Machine learning
• Black nose
• Claws
• Two ears

Guess: “Cat”

Deep learning
• Fur color and texture
• Paw size
• Claw number
• Head shape
• Background

Guess: “Grizzly bear”



Deep learning process

Input layer Multiple “Hidden” Layers Output layer

Input
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AI in hearing 
healthcare
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Automatic behavior

Hearing aid automatic systems can be developed or trained using AI. 
Common features that are trained by AI are:

utilizing specific 
characteristic features of a 
situation to categorize it.

Environmental 
classification

how a hearing aid changes 
its features in response to 
classifying a change in 
environment

Program steering
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Today’s AI powered hearing aids

The current AI technologies found in 
hearing aids are either

• Efficient machine learning 
algorithms

• ‘Small’ Deep Neural Networks
• Utilizing cloud-based servers for 

‘heavier’ AI processing through 
an app
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How does AutoSense OS™ 5.0 utilize AI?

Automatic
Learning

Analyze and
decompose 
signals

Train Machine
Learning 
Algorithms

Label 
recordings

Real-world 
recordings

1 2 3 4 5
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Step 4: Analyze and decompose signals

Analyze & Decompose Signals: Analyze 
the signals from the recordings and break 
them down into various features, such as 
spectral or temporal characteristics.

The system now automatically learns the 
features that best represent different 
situations.

Automatic
Learning

Analyze and
decompose 
signals

Train Machine
Learning 
Algorithms

Label 
recordings

Real-world 
recordings
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Small DNN vs. Machine learning

*Small DNN
**AI-based Machine Learning

Based on internal benchmarking data. Contact claims@phonak.com for more information
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Classical Algorithms + Machine Learning

Deep Learning (DNN)

Amount of data/computational complexity

Phonak**

Competitor B*

Competitor A*

The future 
i.e. “Large DNN”
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AutoSense OS 5.0: Benefits 
patients & providers

Accurate, reliable and consistent 
program selection automatically 

Streamlined & simple fitting process

Customizing hearing aid performance 
that is easy and effective



Future AI 
opportunities
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Opportunities to improve satisfaction

Picou, E. M. (2020). MarkeTrak 10 (MT10) survey results demonstrate high satisfaction with and benefits from hearing aids. Seminars in Hearing, 41(1), 21-36. 
https://doi.org/10.1055/s-0040-1701243

Sound quality and hearing aid performance are key drivers for satisfaction.

When compared, the biggest difference 
between hearing owners and non-owners is 
their satisfaction following conversations in 
noise

In addition, other situations with large differences 
include:

Satisfied owners

77%

Conversations in large groups 

When watching television with others 

Conversations with small groups 

Satisfied owners

70%

Satisfied owners

77%

Satisfied non-owners

40%

Satisfied non-owners

30%

Satisfied non-owners

43%

Satisfied owners

68%

Satisfied non-owners

27%



What can be done to drive satisfaction further?

Picou EM. MarkeTrak 10 (MT10) Survey Results Demonstrate High Satisfaction with and Benefits from Hearing Aids. Semin Hear. 2020 Feb;41(1):21-36. doi: 
10.1055/s-0040-1701243. Epub 2020 Feb 10. PMID: 32047346; PMCID: PMC7010487.

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and any use of such marks by Sonova AG is under license.

Maximize speech 
understanding in all 
situations

Connect wirelessly via
Bluetooth® enabled protocols 
(existing and future)

Ease of use

• Easy to fit
• All day battery life
• Seamless comfort
• Reliability & 

durability

Meet unmet expectations: 

• “Background noise”
• “Poor sound quality”
• “Not hearing well enough”
• “Not hearing better”



We believe the 
next great leap in 
satisfaction will be 
provided by AI 
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Next generation Artificial 
Intelligence from the 
hearing aids. 
Next level Audiological 
Intelligence from HCPs.



Your partner in innovation

75 years
of Innovation

30 years 
of HI innovation

24 years 
of AI development

Phonak Lumity
AutoSense OS™ 
5.0



Together,
we change lives 




