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Ahmed Y. Radwan

❏ MSc in Computer Science @ York University 

❏ Applied ML Intern, Vector Institute, Toronto

❏ Previous KAUST Researcher

❏ Expertise in Trustworthy and Generalizable Machine Learning with 
efficient deployment



AI Adoption in Canada

AI Is Already Here

❏ Jan 1, 2026: Ontario mandates AI disclosure in 
hiring

❏ 12% of businesses now use AI to produce 
goods or services

❏ 51% of workers use GenAI at work

❏ 132 days average healthcare wait in Canada 

Canada, 2026
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Statistics Canada 2025-26, Ontario Bill 149, KPMG 2025, Vention 2025

https://www150.statcan.gc.ca/n1/pub/11-621-m/11-621-m2025008-eng.htm
https://www.iqpartners.com/blog/canadas-hiring-shake-up-what-new-legislation-means-for-job-postings-ai-screening-and-pay-transparency/
https://kpmg.com/ca/en/home/services/digital/ai-services/generative-ai-adoption-index.html
https://ventionteams.com/healthtech/ai/statistics


Healthcare Scenario
Healthcare Assessment

How do we know if the decision wasn’t biased?



Hiring Scenario
Hiring via AI Video Screening

Can we trust if they will hire the best for the role?



2 Years Before (Midjourney)

https://www.linkedin.com/pulse/responsible-ai-user-testing-midjourneys-ai-generated-ginena-phd/

We’ve seen bias clearly in image models. 

For audio-video MLLMs in high-stakes setting we don’t even have 

the measurement tools.

https://www.linkedin.com/pulse/responsible-ai-user-testing-midjourneys-ai-generated-ginena-phd/


Related Work in Responsible AI

The MIT AI Risk Repository — A Living Framework

❏ 1,600 identified AI risks across 43 taxonomies
❏ Organized by 7 domains and 23 subdomains
❏ Causal taxonomy: Entity, Timing, Intentions
❏ Covers risks from bias and fairness to safety and governance

FairSense-AI (Vector Institute)

❏ Detects and explains bias in text and images
❏ Open-source and maps risks to NIST AI RMF

SONIC-O1 extends responsible AI evaluation into a new frontier — real-world audio-video 
understanding.



When Audio-Video meets Human-centeredness

Human-centred AI means we don’t just ask Is it smart? we ask Is it 

helpful, fair, and safe for real people in real situations? 

(Shneiderman, 2020)

❏ We evaluate AI by how it supports people: their safety, dignity, and 

worth

❏ Success is measured by real-world impact, not just technical 

benchmarks or numbers

❏ We move from pure metrics to human experience

But Why?

Shneiderman, Ben. "Human-centered artificial intelligence: Reliable, safe & trustworthy." International Journal of Human–Computer Interaction 36.6 (2020): 495-504.



If AI evaluate people, we must evaluate AI

That is why we built SONIC-O1



Research Questions

1. Temporal Understanding & Coherence

❏ Can MLLMs compress hours of interaction into coherent summaries?
❏ How well do MLLMs track how events unfold over time?

2. Scene-Level Reasoning

❏ Can MLLMs find when did the action happened in the video?
❏ Do MLLMs correctly interpret segment-level actions, objects, and interactions?

3. Social Context & Empathy

❏ Can models adapt their phrasing to the emotional and social context?

4. Demographic Fairness

❏ Do model failures vary across demographic groups (race, gender, age)?



Demographics

Different Ages

Misidentifies elderly patient age, affecting health 
assessment urgency

Different Races

Overlooks qualified minority candidates in job interview 
summaries

Different Genders

Labels women's complaints as 'emotional' rather than 
legitimate
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SONIC-O1: Audio-Video Understanding Benchmark

Covering 13 Topics

231 Audio-Video and 4,958 QAs

Three Evaluation Tasks 

Capabilities and Fairness Analysis 



SONIC-O1: Audio-Video Understanding Benchmark



Data & Annotation Pipeline



Evaluation
Stage

SONIC-O1 Audio-Video Benchmark



Semantic Alignment - Judge

❏ Compare AI summaries to human Summaries

Correctness - Accuracy

❏ Answering correctly in multiple-choice questions 

Temporal Precision - IoU

❏ Can the AI find the correct time of an event happening?

Evaluation Metrics

Fairness

❏ Performance across demographic groups

Empathy

❏ Can the AI adjust it’s tone in sensitive situations? 



Closed Source

❏ Gemini 3.0 Pro

Open Source

❏ Qwen3-Omni

❏ Uni-MoE-2.0-Omni

❏ Minicpm-o-2.6

❏ VITA 1.5

❏ VideoLLAMA2

MLLMs



Overall Performance

❏ Closed-source models consistently outperform 
open-source.

❏ Temporal Localization remains challenging.

Models are failing to answer when?

Performance Across Tasks
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25%

0.4%
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Gemini 3.0 Pro
Qwen3-Omni
VideoLLaMA2

Summarization
Judge Score (%)

MCQ
Accuracy (%)

Temporal
R@0.5 (%)

96%



Per-Topic Performance

❏ Structured interactions are easier: Models 
excel in formal settings with predictable patterns.

❏ High-stakes scenarios are harder: Emergency 
response and mental health counseling show 
lower scores due to complexity and emotional 
nuance.

High stakes scenarios are harder



Who gets Left Behind?

❏ Black and Indigenous groups 
consistently score lowest across all 
models

❏ Closed-source models show smaller 
demographic gaps than open-source 
alternatives



Who gets Left Behind?

❏ Indigenous groups show lowest accuracy 
(62.9-94.3%) across all models 

❏ Performance gaps widen in open-source 
models, indicating training data 
imbalances



Who gets Left Behind?

❏ 21% Gap Across Racial Groups.

❏ Open-Source Models are collapsing.

❏ The Gap Extends to Gender and Age 
Groups.



Does more Frames Help Performance?

❏ Higher frame counts primarily benefit temporal localization only

❏ Summarization and MCQ tasks show minimal gains with more frames

❏ Stronger models (Qwen3-Omni) benefit more from dense visual coverage than weaker models



Do MLLMs Express empathy?

Gemini 3.0 Pro 4.35 2.03 46.16

Qwen3-Omni 3.88 1.39 56.99

UniMoE-2.0 3.54 0.93 57.94

MiniCPM-o-2.6 1.41 0.38 46.10

VITA 1.5 2.65 0.59 55.45

VideoLLaMA2 2.02 0.49 49.83

Model Total Emotion (%) Neg. Emotion (%) Tone

❏ Gemini: high emotional validation with 
formal tone; UniMoE-2.0: warm tone 
with lower emotional intensity 

❏ Smaller models fail at empathic 
modulation, defaulting to detached 
clinical descriptions



Key Findings

Open-Source Models are still Behind 
with 23% performance gap in 

temporal localization
Black and Indigenous groups show 

lower performance

Female and 40+ Age group score 
higher consistently

High-stakes scenarios (Emergency 
Response and Mental Health) are 

more challenging

https://vectorinstitute.github.io/sonic-o1/

https://vectorinstitute.github.io/sonic-o1/


SONIC-O1 Audio-Video Benchmark

We built a mirror for AI — and what it 
reflected back should concern all of us



vectorinstitute.ai
info@vectorinstitute.ai

Vector Institute
Schwartz Reisman Innovation Campus
W1140-108 College Street
Toronto, ON M5G 06C

Thank you

Code: https://github.com/VectorInstitute/sonic-o1

Project Page: https://vectorinstitute.github.io/sonic-o1/

HuggingFace: 
https://huggingface.co/datasets/vector-institute/sonic-o1

For questions: shaina.raza@vectorinstitute.ai

https://github.com/VectorInstitute/sonic-o1
https://vectorinstitute.github.io/sonic-o1/
https://huggingface.co/datasets/vector-institute/sonic-o1
mailto:shaina.raza@vectorinstitute.ai


What is AIXPERT
AIXPERT is an international research initiative funded by the European Union’s Horizon Europe programme and the Swiss State Secretariat for Education, Research and Innovation 
(SERI).
Our mission is to make AI smarter, safer, and more trustworthy across critical sectors such as healthcare, human resources, manufacturing, robotics, and the creative industries.

• Build an adaptable, explainable AI-agentic platform
• Define and assess AI trustworthiness
• Advance explainable multimodal foundation models
• Demonstrate real-world impact through pilot use cases (healthcare, recruitment, educational robotics, manufacturing and creative arts)
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