AUTOMOTIVE SOLUTIONS GUIDE
Achieve Exceptional Quality, Safety, and Speed With Machine Vision

THE GLOBAL LEADER

MACHINE VISION AND INDUSTRIAL BARCODE READING
Cognex,® the world’s most trusted machine vision
and industrial barcode reading company.
With over 1.5 million systems installed in facilities
around the world and over thirty six years of
experience, Cognex is solely focused on providing
the most reliable and advanced industrial machine
vision and image-based barcode reading technology.
Deployed by the world’s top manufacturers, suppliers,
and machine builders, Cognex products ensure
that manufactured items meet the stringent quality
requirements of each industry.
Cognex solutions help customers improve
manufacturing quality and performance by eliminating
defects, verifying assembly, and tracking information
at every stage of the production process. Smarter
automation using Cognex vision and barcode reading
systems means fewer production errors, which equates
to lower manufacturing costs and higher customer
satisfaction. With the widest range of vision solutions
and largest network of global vision experts, Cognex is
the best choice to help you Build Your Vision.™
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THE RIGHT CHOICE FOR
AUTOMOTIVE APPLICATIONS
PROTECT YOUR CUSTOMERS. PROTECT YOUR BRAND.
From assembly to final inspection, nearly every
system and component within an automobile is
manufactured with machine vision and barcode
reading technology. With advancements in artificial
intelligence, many manufacturers are also leveraging
deep learning-based image analysis software to
solve complicated part location, cosmetic inspection,
and classification challenges. Cognex machine
vision systems, barcode readers, and deep learning
software enable automotive part manufacturers and
vehicle assembly plants to achieve exceptional quality,
safety, and production goals.
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TIRE & WHEEL SYSTEMS
Cognex solutions are designed to sort, inspect, and identify wheels and tires. Robust, high-speed wheel
identification systems reliably read codes regardless of placement and orientation. Optical character recognition
enables tire manufacturers to read even deformed characters with accuracy. Patented vision tools recognize tread
patterns and handle variations in position, ensuring that manufacturers assemble the correct wheel to a vehicle
and track it throughout the supply chain.

Tire Inspection

Wheel and Tire Assembly

3D laser displacement sensors verify treads’
critical dimensions.

Machine vision systems identify wheels by pattern and
match them to tires.

Tire Identification and Sorting

3D laser displacement sensors identify tires by DOT code
as part of an automated tire sorting system.
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Image-based barcode readers read codes on tires
regardless of orientation or line speed.
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SAFETY SYSTEMS
Machine vision and barcode reading solutions help automotive manufacturers improve product quality and control
traceability of components and final assemblies. With Cognex, manufacturers can automate inspections, gauge
critical dimensions, locate parts, and verify that components have been properly assembled. Safety system
inspections and traceability minimize the chance of part recalls.

Brake Module Identification

Brake Pad Inspection

Barcode readers identify components for the brake assembly.

3D displacement sensors inspect brake pad rivets
and verify dimensions.

Brake Valve Inspection

Seatbelt Component Inspection

Machine vision systems inspect threads, features, length, and
surface finish to verify that valves were made correctly.

Vision sensors confirm the presence of critical features and
dimensions of seatbelt components prior to assembly.
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Airbag Inspection

Deep learning-based image analysis inspects airbag fabric and stitching for defects.

POWERTRAIN SYSTEMS
Machine vision confirms the presence of critical powertrain components such as clutch packs, carriers, constant
velocity joints, valve bodies, pistons, seals, and snap rings to maximize quality and minimize recalls. Manufacturers
use Cognex vision technology to ensure parts are assembled correctly, conform to strict tolerances, and are traced
throughout the supply chain.

Transmission Module Identification

Transmission Assembly Verification

Vision systems identify transmission module components
prior to assembly.

Vision sensors inspect that the transmission has been
assembled correctly.
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Engine Block Traceability

RTV Silicone Bead Seal Inspection

Vision systems with optical character recognition (OCR) read
codes to track and trace engine blocks.

The BeadInspect™ vision tool inspects the critical
dimensions and placement of glue beads.

Engine Component Identification and Matching

Barcode readers identify components used in the
engine assembly.

Laser profilers gauge whether pistons are seated properly in
a cylinder block.

Piston Ring Inspection

Deep learning-based image analysis detects and classifies anomalies on compression rings.
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Cylinder Inspection

Deep learning-based image analysis detects casting errors early in production.

Welding Seam Inspection

Deep learning-based image analysis simplifies the inspection and classification of welding seam defects.

Spark Plug Identification and Classification

Cam Shaft Inspection

Deep learning-based image analysis identifies, counts,
and classifies plugs based on their appearance.

Laser profilers verify the dimensions of cast parts.
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ELECTRONICS SYSTEMS
Cognex vision and barcode reading products error-proof the sorting process, reduce product failure, and increase
throughput. Enhanced automation ensures electronic components and systems meet strict quality standards.

Printed Circuit Board Inspection

Electrical Module Inspection

Barcode readers identify and sort electrical components.

Machine vision systems inspect electrical modules for color
and quality prior to assembly.

Battery Inspection and
Identification

Electric Vehicle Battery
Module Inspection

Electric Vehicle Battery
Assembly Verification

Machine vision systems verify the
presence and placement of battery
terminals and identify them by their
alphanumeric codes.

Laser displacement sensors inspect the
seating of EV battery modules.

Machine vision systems use
geometric pattern-matching to verify
battery pack modules are aligned.

Automotive Solutions Guide

9

CHASSIS SYSTEMS
2D and 3D machine vision systems gauge chassis parts with high accuracy and inspect and verify assembled vehicle
doors, trim, and bodies. 3D vision systems also help chassis manufacturers automate racking and inspect body panels
in order to detect defects prior to welding.

Gap and Flush Inspection

Steering Wheel Pre-Assembly Inspection

Laser profilers assess the height and alignment of assembled
vehicle doors and bodies.

Vision sensors inspect steering wheel knuckles prior to
module assembly.

Wheel Lug Nut Torquing

Kitting and Sorting

Machine vision systems guide robotic arms to help locate and
properly torque a wheel’s lug nuts.

Barcode readers verify that a kit contains the correct parts.
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Trim Final Assembly Verification

Wire present

No wire

Deep learning-based image analysis verifies the presence of components on a confusing surface during
final assembly.

VIN Code Inspection

Cosmetic Assembly Verification

A machine vision system verifies the presence, proper
spacing, alignment, and completeness of a dashboard.

Deep learning-based image analysis
reads the deformed characters marked
on a VIN code.
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MACHINE VISION SYSTEMS AND

IMAGE-BASED BARCODE READERS
Vision Sensors

In-Sight® 2000 vision sensors perform simple
pass/fail applications that help ensure products
and packaging manufactured on an automated
production line are error-free and meet stringent
quality standards.

2D Vision Systems

Cognex In-Sight 2D vision systems are
unmatched in their ability to inspect, identify,
and guide parts. These self-contained,
industrial-grade vision systems combine a
library of advanced vision tools with high-speed
image acquisition and processing.

3D Laser Profilers

Cognex In-Sight laser profilers and 3D vision
systems provide ultimate ease of use, power,
and flexibility to achieve reliable and accurate
measurement results for the most challenging
3D applications.
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Fixed-Mount Barcode Readers

Compact but powerful DataMan® barcode readers offer
unmatched code reading performance with patented
1D and 2D code reading algorithms. The flexible
options, easy setup, and quick deployment make them
ideal for the most demanding industrial applications.

Handheld Barcode Readers

Versatile DataMan barcode readers provide best-in-class
performance for 1D, 2D, and DPM codes, where ruggedness
and speed are critical to success. A range of field-changeable
communication options ensure these readers are ready to meet
your application requirements.

Mobile Terminals

The MX series of vision-enabled mobile terminals
leverage the latest iOS® and Android® smartphones
in a rugged housing, tough enough to stand up to the
most challenging environments—all while providing
superior 1D, 2D, and DPM code read rates.
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INDUSTRY-LEADING VISION & DEEP LEARNING-BASED TECHNOLOGY

DELIVERS ACCURATE INSPECTIONS AND HIGH READ RATES
Companies around the world rely on commitment to continuous innovation to optimize product quality, drive down
manufacturing costs, and control traceability. Cognex tools and patented technologies include:

Pattern Matching

3D Inspection

Optical Character Recognition

Barcode Reading

Locating a part accurately is the first step in most
vision applications. Cognex's industry leading pattern
matching technologies, such as PatMax RedLine™
,
provide unmatched accuracy and robustness, even
with rotation, scale and lighting variations.

OCRMax character recognition algorithm achieves
superior read rates on images with low-contrast or
confusing backgrounds, and can handle common
printing deformities such as unevenly-spaced,
skewed or distorted characters.
®
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Based on PatMax® and other alignment
technologies, VisionPro® 3D software delivers realtime 3D position information for challenging package
verification and logistics applications. VisionPro’s
robust library of tools remains reliable even when
patterns are partly covered, ensuring accurate part
location in the toughest conditions.

1DMax™ and 2DMax® barcode reading
algorithms achieve the highest read rates for
1D and 2D barcodes, including challenging
2D direct part mark (DPM) codes.
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Color Verification

Color tools are used to identify and inspect objects
based on color data. Color tools also measure by
evaluating the amount of color pixels present of a color
or group of colors. Advanced color vision technology
maintains accuracy even with lighting variations that
can cause problems for traditional color vision tools.

Real Time Monitoring

Cognex Explorer™ Real Time Monitoring (RTM)
technology uses world-class Cognex vision
technology to monitor DataMan barcode reader
performance. Cognex Explorer RTM empowers
facility managers with data that can assist in
removing system defects and optimize processes.

Deep Learning

The first deep learning-based software dedicated to
industrial image analysis inspects complex surfaces
and cosmetic anomalies too difficult for traditional,
rule-based machine vision applications. Self-learning
neural networks reduce development time, require
less vision expertise, and reduce error.

Cognex Global Support

Cognex serves an international customer base from offices located throughout the Americas, Europe, and Asia
and through a global network of highly-trained partners, system integrators, and distributors. From development to
deployment, Cognex is there to help you get your vision systems up and running as fast as possible.
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BUILD YOUR VISION
2D VISION SYSTEMS
Cognex machine vision systems are unmatched in their ability to
inspect, identify and guide parts. They are easy to deploy and provide
reliable, repeatable performance for the most challenging applications.
▪▪ Industrial grade with a library of advanced vision tools
▪▪ High speed image acquisition and processing
▪▪ Exceptional application and integration flexibility
www.cognex.com/machine-vision

3D LASER PROFILERS
Cognex In-Sight laser profilers and 3D vision systems provide ultimate
ease of use, power, and flexibility to achieve reliable and accurate
measurement results for the most challenging 3D applications.
▪▪ Factory calibrated sensors deliver fast scan rates
▪▪ Industry-leading vision software with powerful 2D and 3D tool sets
▪▪ Compact, IP65-rated design withstands harsh factory environments
www.cognex.com/3D-laser-profilers

IMAGE-BASED BARCODE READERS
Cognex industrial barcode readers and mobile terminals with
patented algorithms provide the highest read rates for 1-D, 2-D,
and DPM codes regardless of the barcode symbology, size, quality,
printing method, or surface.
▪▪ Reduce costs
▪▪ Increase throughput
▪▪ Control traceability
www.cognex.com/BarcodeReaders

Companies around the world rely on Cognex vision and barcode reading
solutions to optimize quality, drive down costs and control traceability.
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