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Today’s high-speed bakeries require fast and objective solutions for quality control. As production
methods have modernized to meet growing demands, traditional manual product inspection
techniques are proving too time-consuming, error-prone, laborious, destructive, expensive, and
subjective. Visual appearance plays a crucial role not only for the consumer but also for industrial
production. Maintaining consistent product size, shape, and appearance ensures efficient
processing, proper packaging, and uninterrupted flow on automated lines. Both consumer
satisfaction and manufacturing performance depend on the ability to measure these visual

parameters objectively and precisely.

Over the last few decades, more bakeries have begun adopting automated inspection technologies
to objectively analyze baked goods based on quantifiable product quality criteria. Online vision
inspection technologies help many bakeries worldwide address critical quality assurance and food
safety needs every day. Vision inspection technology provides a modern, objective alternative,
helping bakeries meet increasing consumer demands efficiently and precisely. Moreover, as bakeries
automate more of their operations, vision inspection becomes a cornerstone technology for

achieving consistent product quality at high production speeds.
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What is Vision Inspection Technology?

Online vision inspection systems comprise multiple cameras, specialized lighting,
and advanced analysis software to objectively assess 100% of baked products
passing on a conveyor. They measure critical visual attributes such as color, shape,
size, and surface defects with high accuracy, ensuring every product meets quality
standards without relying on human judgment.

Vision inspection analysis happens in five stages that all take place in rapid
succession:

l.Image acquisition: as the product moves along the conveyor, the vision
inspection system uses multiple high-resolution 2D and 3D cameras and sensors
to assemble product images. The system saves each image into the analysis
software.

2.lImage processing: the software modifies the image brightness and color to
improve overall image clarity for detailed analysis.

3.Image segmentation: the software isolates the analyzed product from the rest
of the image, excluding parts irrelevant to the analysis (the conveyor belt, for
example).

4. Feature extraction: from the isolated product image, the software begins to
extract important product features like color, dimension, and other
morphological parameters.

5.Image interpretation and classification: the software analyzes the product
features and classifies them into different measurement groups. Then, statistical
methods or machine learning algorithms are applied to accept or reject the
product based on the quality criteria thresholds.

Ensure every baked good meets expectations. KPM Analytics’ Vision Systems deliver
fast, objective inspection of size, shape, color, and more—reducing waste, improving
efficiency, and supporting quality at every stage of production. Learn more!
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Vision Analysis vs Conventional Technique

Vision systems have many advantages compared to conventional methods of quality
analysis. Comparison of vision analysis systems vs conventional techniques include:

Criteria Vision Analysis Conventional Techniques

Objective, computerized Subjective measurement based
Measurement Method ) ) ]
measurement on the inspector’s interpretation
Speed Rapid and automated Slow and manual
] Consistent and reproducible Relies on the inspector’s
Quality of Results ] ) ]
results experience and interpretation
High initial cost for equipment, . .
< . Y Ongoing labor and training
Investment Costs low operation cost once

) costs.
installed

Manual assessment is not fully
representative of the production
process. The processor is

Limited based on the hardware
selected for the system (camera
Limitations resolution, lighting type,
automated rejection method,

etc.)

unable to take immediate
corrective action at full
line speed.

Table 1. Vision Analysis vs Conventional Techniques

a:'g,,_&lnspection at Full-line Speed % KPM

WE CRAFT ASSURANCE



https://www.kpmanalytics.com/products/vision/eyepro-q-bake-vision-inspection-system?utm_source=bakerpaper&utm_medium=emailshoutout&utm_campaign=Vision&utm_id=bakerpedia

N

@

A N I

\5:90/)

Q9

(@‘

BAKERpedia.com

Application Examples for Vision Inspection

Vision inspection is highly versatile to analyze almost every category of baked
product, including:

Tortillas

Color analysis (top and bottom), detection of holes, folds, tears, burns, and measuring
toast marks and geometry.

Bread Loaves

2D and 3D Analysis for height, shape, color uniformity, blister area, and topping
coverage.

Bagels and Buns

Surface and volume analysis, topping distribution, bottom surface quality.

Baguette

Monitoring split uniformity, crust color, and volume.

Pizzas

Checking edge quality, topping coverage, foreign object detection, and bake color
consistency.

English Muffins

Surface consistency, cornmeal application control, and internal structure evaluation.
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Going Beyond Final Product Inspection

Al-Powered Vision-Based Foreign Material Detection

As production speeds increase, so does the chance for unwanted foreign materials to
enter the production process. Whether they enter from incoming ingredients,
production equipment wear and tear, or operator error, each missed foreign material
poses a food safety hazard that can result in costly product recalls.

In recent years, vision systems powered by artificial intelligence (Al) technologies
have enhanced the possibility of detecting foreign materials from product surfaces.
Early-phase vision inspection technologies utilize rule-based measurements,
meaning the system can only identify specific product features pre-programmed
into the system. Rule-based systems struggle to isolate product attributes from the
whole product, which means that certain anomalies that may be similar in color or
texture to the product may not be noticed by the system.

Al-powered vision inspection systems provide deeper analysis for detecting foreign
materials that typically pass through rule-based vision systems, particularly low-
density objects—such as paper, rubber, and colored plastics—that metal detectors or
X-ray equipment cannot identify. Through supervised training, the Al system “learns”
what a product should and should not look like, allowing the ability to set a range of
tolerances in a much more holistic manner rather than rule-based programming.

Vision Process Control

Vision inspection technologies are not solely used to inspect final products for
quality specifications before packaging. Vision Process Control (VPC) systems are a
growing category of vision technologies that integrate directly with production
machinery to automatically adjust parameters like oven temperature or proofer
humidity based on product inspection at various process points.

Examples of VPC Systems include:

e Post-Forming Inspection: monitoring dough uniformity immediately after
shaping.

o Post-Proofing Inspection: checking dough height and structure before baking.

e Oven Exit Inspection: monitoring crust color and bake uniformity lane-by-lane.

» Packaging Line Balancing: ensuring even distribution of products into packaging

lanes.
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Lane Monitoring

Additionally, vision-based lane monitoring systems help ensure a smooth flow of
products to the packaging equipment, maximizing throughput, reducing labor, and
saving costs.

How Bakeries Benefit from Vision Inspection

e 100% Product Inspection: objective measurements ensure uniform
product quality across production shifts.

+ Maximized Efficiency: automated inspection saves significant time
compared to manual evaluations.

o« Cost Savings: vision inspection reduces waste and labor costs,
providing substantial operational savings.

e Improved Process Control: real-time feedback allows immediate
corrective actions, maintaining consistent product quality.

e Enhanced Consumer Satisfaction: reliable product quality

strengthens brand loyalty and market reputation.

Conclusion

Vision inspection is a transformative technology that addresses the needs of today's
high-speed, high-demand baking industry. By providing fast, objective, and detailed
quality evaluations, vision analysis helps bakeries optimize production processes,
maintain product standards, and reduce costs.

Incorporating vision inspection into production lines also supports the evolution
toward smart manufacturing environments, where real-time data enables predictive
adjustments, maximizing efficiency and product quality at every step.
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This BAKERpaper is brought to you by KPM Analytics. KPM Analytics is a global leader in
scientific instrumentation, focused primarily on analyzing critical quality parameters for food
producers. They provide a comprehensive range of products and services to uniquely solve
our customers’ problems at every stage of production. Find out more about the KPM
difference. Find more!
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