How ABB, Basler, and Teledyne Are
Shaping the Future of Vision-Guided
Robotics Industry

The vision-guided robotics industry is undergoing a revolutionary transformation, with industry giants ABB, Basler, and Teledyne at
the forefront of innovation. These companies are pioneering advanced technologies that seamlessly integrate machine vision with
robotic systems, ushering in a new era of automated manufacturing and quality control. By combining cutting-edge camera
technology, sophisticated sensors, and artificial intelligence, these industry leaders are pushing the boundaries of what's possible in
industrial automation.

As we delve into the contributions of ABB, Basler, and Teledyne, we'll explore how their groundbreaking solutions are enhancing
accuracy, efficiency, and safety across various industries. From automotive manufacturing to food processing, these visionary
companies are reshaping the landscape of modern robotics and paving the way for smarter, more adaptable factories of the future.
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The Rise of Vision-Guided Robotics
Early Automation
The 1960s saw the introduction of the first industrial robots, but they lacked sensory
capabilities and were limited to repetitive tasks.
Integration of Machine Vision

In the 1980s and 1990s, rudimentary machine vision systems were integrated with
robots, allowing for basic object recognition and positioning.

Advanced Vision-Guided Systems

The 2000s brought significant advancements in camera technology and processing
power, enabling more sophisticated vision-guided robotics applications.

Al-Powered Solutions

Today, Al and deep learning algorithms are revolutionizing vision-guided robotics,

allowing for unprecedented levels of adaptability and decision-making capabilities.
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ABB's Innovative Vision-Guided
Solutions

1 Integrated Vision 2 PickMaster Twin
ABB's Integrated Vision technology This innovative software solution
seamlessly combines advanced 2D utilizes digital twin technology to
and 3D cameras with their robotic simulate and optimize pick-and-
systems, allowing for real-time place operations, significantly
object recognition and precise reducing setup time and improving
positioning. efficiency.

3 FlexLoader Vision 4 SafeMove2
ABB's FlexLoader Vision system This advanced safety system
employs machine learning integrates vision technology with
algorithms to adapt to variations in collaborative robots, allowing for
part presentation, enabling flexible safe human-robot interaction in
and efficient bin-picking operations. shared workspaces.
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Basler's Cutting-Edge Camera Technology

High-Performance Sensors

Basler's ace series cameras feature
state-of-the-art CMOS sensors,
delivering exceptional image quality and
high frame rates for demanding
industrial applications. These sensors
enable robots to capture fine details and
make split-second decisions based on
visual input.

Embedded Vision Systems

The dart series offers compact, board-
level cameras ideal for space-
constrained robotic applications. These
cameras can be seamlessly integrated
into robotic arms or end-effectors,
providing real-time visual feedback for
precise manipulation tasks.

Advanced Software Integration

Basler's pylon Camera Software Suite
simplifies camera integration and
control, allowing for easy deployment of
vision-guided robotic systems. This
software supports a wide range of
industrial protocols, ensuring
compatibility with various robotic
platforms.

© Next Move Strategy Consulting



Teledyne's Advancements in Machine Vision Sensors

i)

High-Resolution Imaging

Teledyne's DALSA and e2v sensors
offer unprecedented resolution and
sensitivity, enabling robots to detect
minute defects and perform ultra-
precise measurements in
manufacturing processes.

)

Multispectral Imaging

Advanced spectral imaging sensors
allow robots to analyze material
composition and detect
contaminants invisible to the human
eye, revolutionizing quality control in
industries like food processing and
pharmaceuticals.

3D Time-of-Flight
Technology

Teledyne's 3D sensors provide
accurate depth perception for
robotic systems, enabling complex
object manipulation and navigation
in dynamic environments.

AlE

Al-Ready Platforms

Teledyne's latest sensors are
designed to support onboard Al
processing, allowing for edge
computing and faster decision-
making in vision-guided robotic
applications.
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Integrating Vision Systems with Robotic Arms

Sensor Fusion

Advanced algorithms
combine data from multiple
sensors, including cameras,
LIDAR, and force-torque
sensors, to create a
comprehensive
understanding of the robot's
environment and task
requirements.

Real-Time Processing

High-speed image
processing units analyze
visual data in milliseconds,
allowing robots to make
rapid adjustments to their
movements based on
changing conditions or
object positions.

Calibration and
Registration

Sophisticated calibration
techniques ensure precise
alignment between the
vision system's coordinate
frame and the robot's
coordinate frame, enabling
accurate hand-eye
coordination.

4

Adaptive Control

Machine learning algorithms
continuously optimize the
robot's performance based
on visual feedback,
improving accuracy and
efficiency over time.
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Improving Accuracy and
Efficiency in Manufacturing

Metric Traditional Vision-Guided Improvement
Manufacturing Robotics
Cycle Time 100 seconds 60 seconds 40% reduction
Defect Rate 2% 0.2% 90% reduction
Production Low High Significant
Flexibility increase
Labor Costs High Moderate 30-50%
reduction
Overall 75% 90% 20%
Equipment improvement
Effectiveness
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Enhancing Safety with Vision-

Guided Robotics

Dynamic Safety Zones

Vision systems create adaptive safety
zones around robots, adjusting in real-
time based on human presence and
movements. This allows for efficient
human-robot collaboration while
maintaining strict safety standards.

Gesture Recognition

Vision-guided robots can interpret
human gestures and body language,
allowing for intuitive communication and
enhanced safety in collaborative work
environments.

Collision Avoidance

Advanced object recognition and
trajectory planning algorithms enable
robots to navigate complex
environments and avoid collisions with
humans, equipment, or other obstacles.

Predictive Maintenance

Visual inspection systems monitor robot
performance and detect early signs of
wear or malfunction, preventing
potential safety hazards and reducing
downtime.

© Next Move Strategy Consulting



The Impact of Al and Deep Learning

1 Enhanced Object Recognition

Deep learning algorithms enable robots to recognize and classify objects with human-like accuracy, even in challenging lighting conditions or
with partially obscured items.

2 Adaptive Decision Making

Al-powered vision systems allow robots to make complex decisions based on visual input, adapting to new situations without explicit
programming.

3 Predictive Analytics

Machine learning models analyze historical vision data to predict potential issues or optimizations in manufacturing processes, improving
overall efficiency.

4 Continuous Learning

Vision-guided robots leverage reinforcement learning techniques to continuously improve their performance over time, becoming more
efficient and accurate with each task.
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Challenges and Opportunities in the Industry

Challenges

e High initial investment costs for
advanced vision-guided robotic
systems

 Complexity of integrating vision
systems with existing manufacturing
processes

 Ensuring data privacy and
cybersecurity in connected robotic
systems

» Addressing potential job
displacement concerns in traditional
manufacturing roles

Opportunities

e Expanding applications of vision-
guided robotics in new industries

 Development of more intuitive and
user-friendly robotic programming
interfaces

e Creation of new job roles focused on
robot maintenance and supervision

 Advancements in edge computing
for faster and more efficient vision
processing

Future Outlook

As vision-guided robotics technology
continues to evolve, we can expect to
see increased collaboration between
humans and robots, more flexible and
adaptable manufacturing systems, and
the emergence of new business models
centered around robotics-as-a-service.
The industry is poised for significant
growth, with opportunities for innovation
in areas such as cloud-based robotics,
swarm robotics, and bio-inspired vision
systems.
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