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Foundation of Al

Data quality determines Al capabilities. Poor data
leads to poor results.

Business Impact

High-quality data improves decision-making and
reduces operational costs.

Model Performance

Clean data enhances accuracy, reliability, and
fairness in Al systems.



EMBEDDED

Why Data Quality Matters in Al VISION

SUMMIT’
B

ANl NI i’

€

85% 2.5X 00%

Failed Al Projects Performance Impact Development Time

Percentage of Al initiatives that fail Improved model accuracy with Percentage of Al project time spent
due to data challenges (Gartner 2023) high-quality training data on data preparation
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Input Technologies

© Cameras, sensors, and imaging devices

Data Processing

Storage, annotation, and preprocessing

Al Models

Object detection, recognition, and segmentation

Industry Applications

Healthcare, retail, autonomous vehicles, security



Dimensions of Data Quality

Accuracy

Correctly labeled data with minimal
errors

Relevance

Alignment with Al model goals
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Completeness

Coverage of all scenarios and edge
cases

Consistency

Standardized formats across datasets
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Labeling Errors
Misclassification of objects in images leads to model confusion.

Example: A car mislabeled as a truck creates prediction errors.

Dataset Bias
Skewed demographics cause unfair model performance across groups.

Problem: Models trained on limited populations perform poorly on others.

Missing Edge Cases
Rare scenarios get overlooked but cause critical failures in production.

Example: Unusual lighting conditions or object orientations.

Data Noise
Low-resolution or corrupted images introduce uncertainty.

Result: Models learn from artifacts rather than true patterns.
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&3 Data Collection

Millions of high-resolution road images gathered in diverse conditions

) Annotation

Precise labeling of street signs, pedestrians, and road features

A Challenge

Tesla's emergency vehicle detection failures from incomplete datasets

© Solution

Expanded dataset with emergency scenarios improved
detection by 47%




Building High-Quality Vision Datasets

Plan Dataset Requirements

Define use cases, diversity needs, and edge case coverage. Establish
clear annotation guidelines and quality metrics.

Implement Professional Annotation

Train specialized labeling teams. Deploy advanced annotation tools
for bounding boxes and segmentation maps.

Augment with Synthetic Data
Generate GAN-based synthetic images. Simulate rare scenarios
and edge cases through 3D rendering.

Validate and Iterate

Perform continuous quality checks. Use model feedback to
identify dataset gaps and weaknesses.
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Enhancing Annotation Accuracy
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Expert Training
Develop domain-specific knowledge in annotation teams

e Medical specialists for healthcare images
e Traffic engineers for autonomous driving data

Advanced Tools

Deploy specialized annotation software

e Semi-automated labeling assistants
¢ Pixel-level segmentation tools

Quality Control
Implement rigorous verification processes

e Two-step review with 98% accuracy targets
e Consensus labeling for difficult cases

Continuous Improvement
Measure and refine annotation quality

e Track annotator performance metrics
e Provide feedback loops for improvement




Eliminating Dataset Bias

The Bias Problem

MIT’s “Gender Shades” study
revealed commercial facial
recognition systems had accuracy
gaps up to 34% between
demographic groups.

The root cause: training datasets
lacked diversity and
representation.
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Bias Solutions

e Demographic balancing across
datasets

e Fairness metrics in evaluation
pipelines
e Adversarial debiasing techniques

¢ Inclusive data collection
protocols

e Regular bias audits and reporting
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Image Preprocessing
Apply resolution enhancement and noise reduction filters to
clean raw data.

0

& Active Learning
Use algorithms to identify and prioritize noisy examples for
human review.

ra  Data Augmentation
Create robust models by training on variations with
simulated noise.

V4 Advanced Denoising
Apply deep learning models specifically trained to restore
corrupted images.
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Synthetic data generation enables the simulation of rare scenarios that would be difficult to capture naturally.

Tools like Blender and Unity create photorealistic 3D models for autonomous vehicle training.
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Tools for Managing Vision Al Datasets
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Labelbox

Enterprise-grade
annotation platform
with collaboration
features

Reduced labeling time
by 35% for Fortune 500
clients

©

Supervisely

End-to-end platform
with automated error
detection

Supports neural-assisted
labeling for 50% faster
annotations

| D)
D)

Scale Al

Human-in-the-loop data
labeling with 99.8%
quality guarantee

Powers datasets for
leading autonomous
vehicle companies

D
Co
Roboflow
Specialized for computer

vision with built-in
model training

Reduced labeling time
by 40% for vision
startups
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Automated Data Curation
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Al systems that clean and prepare their own training data

Federated Learning

Decentralized model training preserving data privacy

Synthetic Data Dominance

Photorealistic generated data replacing manual collection

Standardized Quality Metrics

Industry-wide measures for dataset evaluation
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Conclusion: Pathways to Al Success

Invest in Data Quality

Establish rigorous standards and
processes

Continuous Improvement

[terate on datasets based on
model performance

D|<

Q

EMBEDDED

VISION

SUMMIT’

Leverage Advanced Tools

Adopt cutting-edge annotation
and validation platforms

Build Expert Teams

Train specialists in domain-
specific annotation

“Data quality today equals Al performance tomorrow”
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Data Quality Tools: Informatica Data Quality and Talend Data Quality provide comprehensive data quality
solutions for profiling, cleansing, and standardization.

Data Validation: Great Expectations allows defining, documenting, and validating data quality expectations in
pipelines.

Testing Frameworks: dbt’s built-in testing framework helps write and execute tests for data models, ensuring
data quality.

Data Lineage Tracking: Tracking data lineage ensures traceability of data as it moves through the pipeline.

Data Governance Platforms: Platforms like Collibra offer data quality management features, including data
profiling, data lineage, and data cataloging.

Data Orchestration Tools: Tools like Apache Airflow manage and automate the workflow of data pipelines,
facilitating the integration of data quality checks.

Al and ML Platforms: Platforms like DataRobot offer data preparation, validation, and monitoring features to
maintain data quality in machine learning workflows. 6



