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Industry Trends and Research Directions

Industry 4.0

▪ Individual technologies and 
system solutions for digitally 
integrated production

▪ Industrie 4.0 Transfer Center 
Berlin

▪ Berlin Center for 
Digital Transformation

Artificial Intelligence

▪ Research and Development 
aligned with emerging trends
and industry needs.

▪ Computer Vision, Robotics, 
Knowledge Representation.

▪ Image and Video 
Understanding, Data curation
and benchmarking.

▪ Closing the loop on applied
research using industry
collaboration.

Digital engineering

▪ Digital development of the 
future

▪ Digital twins

▪ Information factory 
for PLM and IoT

▪ Digital factory and inspection

▪ Smart products and services

▪ Model-based 
systems engineering

Automation

▪ Industrial image processing

▪ Virtual reconstruction

▪ Computer vision for safety 
and security

▪ Industrial robotics

▪ Process technology and 
optimization

▪ Intelligent systems for health 
and ergonomics



Motivation & Gaps
o 50% of the world‘s GDP is manual work, despite all the 

automation ($42T).

o These tasks and processes are highly context-dependent and 

cannot be programmed or automated by classical 

approaches.

o Multimodal data and Video Understanding open new

avenues of industrial applications w.r.t. procedural data, 

digitising expert knowledge and downstream developments.

o Such industrial applications need context-aware intelligent 

assistants

o Egocentric vision provides a natural interface

o Application Potential: AR/VR, user guidance, cognitive 
robotics.
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Motivation & Gaps
o Lack of representative data.

o Existing datasets poorly represent industrial use-cases and 
their challenging settings.

o We need datasets that bridge academic vision and industrial use

Gaps:
× Long sequence tasks
× Collaborative Scenarios
× Industrial setups and use-cases
× Multimodality in industry



Setup

Project Aria Research Kit 

(Meta Reality Labs)

Industrial Tools and Devices

Exo Perspective

Ego Perspectives

✓ 20 Participants

✓ Different locations, including

research labs and test fields

✓ Varying setups depending on 

the tasks & workflow



IndEgo Dataset

Egocentric View

Exocentric View

o The scenarios and use-cases were chosen to represent most

likely application areas for real-world deployment.

o Both perspectives have varying advantages and limitations.



✓ 197 hours of Egocentric Data

✓ 97 hours of Exocentric Data

✓ Diverse industrial scenarios

✓ Collaborative work, physically and 

congitively demanding tasks

Assembly/Disassembly Inspection/Repair Logistics/Organisation

Woodworking Miscellaneous



Collaborative Work 

Coworkers Leader-Follower/Training



Annotations & Multimodality

Ego Exo Narration/Audio Gaze Motion* Hand Pose* SLAM*Context *Processed



Annotations & Multimodality



Egocentric Video Understanding

© Meta Reality Labs

o Current Solution: Video frames

processed by VLM.

o Task grounding is necessary to 

understand the process and guide 

the user.

o Several other design and 

engineering challenges exist (e.g. 

latency, deployment, output 

modalities).

o However, development and 

benchmarking of SOTA models on 

downstream tasks is important.



Benchmark: Mistake Detection

VL3: Video-LLaMA3 IVL2.5: InternVL2.5 QVL2.5: Qwen2.5-VL GFT: Gemini 2.0 Flash Thinking ZS: Zero-Shot

o S: Severe Mistakes, e.g. mishandling of a fragile object.

o PF: Process Failure, e.g. placing wrong item in a shipment.

o IF: Impact to Future Steps, e.g. forget opening a hatch.

o H: Risk of harm/injury, e.g. forgetting PPE.



Mistake Detection

VL3: Video-LLaMA3 IVL2.5: InternVL2.5 QVL2.5: Qwen2.5-VL GFT: Gemini 2.0 Flash Thinking ZS: Zero-Shot

Intentional and Unintentional Errors in procedural and non-procedural 

tasks across all scenarios.

Modality Ablation

Ego/Exo Fusion



Benchmark: VQA

VL3: Video-LLaMA3 IVL2.5: InternVL2.5 QVL2.5: Qwen2.5-VL GFT: Gemini 2.0 Flash Thinking ZS: Zero-Shot

For Long and Short Tasks

• Temporal Understanding (Tm)

• Situated Reasoning (Si)

• Visual Recognition (Re)

• Analogical/Abductive Reasoning (A)



Task Understanding in a Collaborative Setting 

VL3: Video-LLaMA3 IVL2.5: InternVL2.5 QVL2.5: Qwen2.5-VL GFT: Gemini 2.0 Flash Thinking ZS: Zero-Shot
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✓ Anticipate co-worker’s action

✓ Understand worker’s role

Summarisation

GFT: 35.2% (action anticipation) 
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