
CPG QUALITY INSPECTION

From sampling to 100% quality: 
How AI and edge computing 
are transforming bakery production



DATA, AI, AND EDGE COMPUTING

Data-driven quality 
control is transforming 
food production
In the food industry, quality is no longer a differentiating factor: It’s 
a prerequisite for building trust and achieving brand success. Baked 
goods present a special challenge, because they’re produced at high 
speeds and are subject to natural variations. How can quality be both 
controlled and tested in real time? Exploring new methods reveals 
that the future is data-driven, connected, and intelligent.

Shape, color, volume, and surface texture aren’t just visual characteristics. They 
also influence our perceptions of quality and directly impact purchasing decisions. 
Meanwhile, production requirements are increasing. Higher speeds, stricter hygiene 
standards, and growing cost pressures are making production more demanding. 
Manufacturers need to ensure consistently high quality, even at maximum 
through    put – a task where traditional quality controls are stretched to their limits.
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Quality determines brand trust
In many food and beverage production lines, quality assurance is still not fully 
automated. Human error occurs as a result of accuracy issues and a lack of concen-
tration caused by the monotonous nature of the work. In addition, quality devia-
tions are often detected too late, which prolongs the response time required to 
process them and leads to unnecessary waste. This can have significant economic 
consequences, especially in the case of baked goods produced at high line speeds.

Even the camera-based systems that many companies use for visual inspection 
only partially solve this problem. The systems have trouble dealing with natural 
product variations, which are common in food production. Furthermore, these 
systems are often difficult to integrate into existing automation and IT infrastruc-
ture. Significant effort is required to adjust them during product changes, and 
they frequently remain isolated, stand-alone solutions whose data typically can’t 
be utilized across systems.

A real-world example is Coppenrath & Wiese, a Siemens customer. This manufac-
turer of high-quality frozen baked goods and desserts is based in Mettingen and is 
known for its pioneering role in implementing new technologies and innovations 
across all of its business areas. The company was challenged to balance high 
production speeds with consistently high product quality. To achieve this, it had 
to account for natural product variations, a wide variety of baked goods, and 
increasing quality requirements. These challenges were overcome with the help 
of Industrial Edge and the “Visual Inspection Cockpit” Edge app.

Quality monitoring with Industrial Edge
With Industrial Edge, IT functionalities are brought to the production floor where 
they create real added value. Industrial Edge allows for local collection, processing, 
and analysis of machine data right at the source. This ensures that relevant infor-
mation is available when it’s needed for ongoing operations. With Industrial Edge, 
Coppenrath & Wiese acquires simple yet secure access to data from field devices. 
These machines send their data directly to Industrial Edge devices. There raw OT 
data is then consolidated and contexualized to provide high-fidelity inputs for 
enterprise IT and Cloud systems and advanced analytics. Applications can also be 
run on the production floor, close to the process, with short response times and 
no detours.
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Real-time capabilities offer significant advantages. For example, production data 
can be used to make operational decisions. Industrial Edge also lays the foundation 
for the integration of secure and scalable applications. This means that an indus-
trial application initially deployed on a single machine can scale to entire produc-
tion lines or plants without requiring fundamental changes. Companies like 
Coppenrath & Wiese can gradually build data-driven applications while leveraging 
their existing infrastructure.

The platform also offers a secure and flexible architecture. It supports a variety of 
industrial communication protocols (OPC UA, MQTT, Modbus TCP, Ethernet/IP, 
Profinet, and more), enables seamless IT/OT integration, and is hardware-agnostic. 
Thanks to standardized container technology, applications can be operated inde-
pendent of hardware. Updates, applications, and security features can be managed 
centrally, which significantly reduces maintenance efforts.

Here’s an overview of the additional benefits of Industrial Edge, as attested 
by its UL Solutions Platinum certification:

•  Multi-Protocol connectivity: Hardware-agnostic platform supporting 
OPC UA, MQTT, Modbus TCP, Ethernet/IP, Profinet and many other 
protocols as well as comprehensive APIs

•  Industrial security: Compliant with IEC 62443-4-2 with encrypted 
updates (SHA-256), role-based access, and brute-force protection

•  Scalable data management: Real-time data streaming with Redis 
caching and secure MQTT edge-to-cloud communication to MES, ERP, 
and databases

•   Hardware-agnostic platform: Container technology enables maximum 
portability across various edge devices

•  Significant economies of scale: Remote updates with job tracking 
across thousands of devices worldwide, allowing companies to centrally 
manage their own apps, vendor apps, operating systems, and firmware

•  Reduced maintenance requirements: Centralized security patch 
distribution via Siemens ProductCERT vulnerability management

•   High operational resilience: Auto-restart mechanisms, remote reset 
functions, and recovery capabilities in the event of a power outage
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Industrial Edge Management offers flexible deployment options that can be 
adapted to many different IT strategies. Companies can choose the infrastructure 
that best suits their needs, whether it’s a cloud-based SaaS solution requiring no 
installation and featuring 24/7 Siemens support; a Kubernetes-based “Pro” version 
for scalable enterprise environments; or a VM-based “virtual” option for local 
deployments. Centralized management, remote rollouts, and automated updates 
allow applications to be operated efficiently and securely, from individual devices 
to globally distributed edge landscapes. Coppenrath & Wiese reaps the benefits of 
Industrial Edge in the form of continuous quality monitoring, faster responses to 
process deviations, and greater transparency across entire production lines.

Overcoming the limits of conventional visual inspection with AI
In addition to the Industrial Edge platform, the Visual Inspection Cockpit Industrial 
Edge app is central to the operations of the frozen baked goods manufacturer. 
It combines traditional image processing with AI-based pattern recognition and 
flexible, configurable inspection logic. This allows even complex quality character-
istics to be reliably detected, even in products with the natural variations that are 
common in food production. Visual inspection of baked goods includes detecting 
shape deviations, evaluating baking color, detecting surface defects or foreign 
objects, and verifying the correct positioning of decorations and toppings. A key 
advantage of the solution is its practicality. The application can be used without 
very deep domain knowhow and modified for new products or requirements – 
which significantly lowers the barrier for production and quality teams.
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However, true added value only emerges after the precise integration of image 
processing, process data, and analysis. Combining Industrial Edge with the Visual 
Inspection Cockpit app creates a seamless quality architecture that intelligently 
links image processing data, relevant process data, and analysis results. Quality is 
now viewed as an integral part of the entire production process rather than in 
isolation. Data is captured right at the machine and processed locally via Industrial 
Edge, and the results are immediately used for process optimization, quality assess-
ment, or triggering alerts in the event of deviations. Isolated inspection stations 
are incorporated into an integrated quality system that provides Coppenrath & 
Wiese with end-to-end transparency across the entire production process.

This is a fundamentally new approach to quality assurance compared to manual 
inspections or camera-only solutions. Instead of random sampling, there’s now a 
continuous, real-time, comprehensive inspection of all products. At the same time, 
combining multiple data sources enables a holistic quality analysis that extends 
beyond individual defect patterns. Thanks to Industrial Edge’s scalability, applica-
tions can be flexibly rolled out to additional lines or systems while significantly 
reducing the integration effort required by custom solutions.

Quality assurance is becoming a data-driven process
For Coppenrath & Wiese, this transformation signifies a transition from reactive 
spot-checking to proactive, data-driven, real-time quality control. This offers the 
bakery manufacturer a number of advantages: reduced waste, more stable 
processes, higher product quality, and an overall more efficient and transparent 
production process.

The combination of edge computing, AI-powered image processing, and integrated 
production analytics demonstrates how quality assurance in the food industry can 
be reimagined: no longer as a control mechanism at the end of the production line, 
but rather as an integral, continuous part of the entire process.
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