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Advanced AI models trained on video and multimodal 
data are transforming applications from product quality 
control to personnel safety, significantly strengthening 
operational intelligence in modern manufacturing.
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Video is becoming one of the most important forms of industrial data. What 
once served as a passive monitoring tool for security now functions as a 
rich, continuous source of operational information for smart manufacturing. 
Cameras observe safety compliance, track equipment movements and status, 
capture minute visual details during assembly, and provide real-time visibility 
into high-risk zones and complex process flows. As manufacturing scales up and 
digitalizes, this continuous visual stream has become too vast and too complex 
for human operators to interpret manually.

Large-scale artificial intelligence (AI) changes the landscape. Trained on 
massive, multimodal datasets, large-scale AI technologies bring new levels 
of understanding to video information. They can detect subtle anomalies, 
recognize compliant behaviors, interpret sequences of events, and retrieve 
precise information from large volumes of recordings within seconds. Combined 
with the reliability of video systems and industrial IoT connectivity, large-scale AI 
transforms video from a record-keeping tool into a core intelligence engine for 
the factory.

As video systems evolve, they are being tightly integrated with large-scale AI 
to support safer operations, better process control, predictive maintenance, 
and improved quality outcomes. This white paper—a collaboration between 
Automation.com and Hikvision—examines how large-scale AI technologies 
enhance manufacturing performance. The focus is on the essential role of 
video in major application areas across smart manufacturing parks, safety 
and risk prevention inside the plant, and automated quality control on the 
production line.

Combined with the reliability of video systems  
and industrial IoT connectivity, large-scale AI 

transforms video from a record-keeping tool into  
a core intelligence engine for the factory.
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Large-Scale AI Turns Video into Actionable 
Intelligence for Safer, Faster Manufacturing
Large-scale AI models are establishing a new foundation for video interpretation 
within industrial environments. Earlier generations of video analytics depended 
primarily on rule-based triggers and narrowly defined object categories, limiting 
their ability to understand complex or changing scenes. In contrast, large-scale 
AI models, such as Hikvision’s Guanlan, employ deep learning and multimodal 
fusion to interpret visual information in context, connecting broad visual 
intelligence with the specific requirements of manufacturing operations.

Trained on extensive datasets that include images, video, and sensor-derived inputs, 
large-scale AI models can recognize complex visual patterns, track movements, 
and interpret dynamic industrial scenarios even in challenging conditions. When 
combined with domain knowledge from manufacturing and industrial security, these 
models support continuous monitoring of facility operations, identification of safety 
risks, and detection of deviations from standard workflows.

A key capability enabled by this approach is natural-language video search. 
Hikvision’s AcuSeek, for example, allows operators to retrieve relevant video 
simply by describing the event of interest. Queries such as “a person entering 
the loading dock without a helmet” or “a white van near the south gate at night” 
return the corresponding video clips in seconds. This significantly reduces the 
time required for incident review and enhances investigative efficiency.

AcuSeek allows users to search through video footage using natural language queries to find 
specific events or objects.

https://www.hikvision.com/content/hikvision/en/core-technologies/guanlan-large-scale-ai-models
https://www.hikvision.com/en/products/IP-Products/Network-Video-Recorders/
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By integrating large-scale AI with real-time and recorded video streams, 
manufacturers gain a more comprehensive understanding of daily operations, 
enabling earlier detection of abnormal conditions, more effective safety 
management, and improved accuracy in production processes. This evolution 
turns video from a traditional monitoring tool into an active, intelligent resource 
that supports data-driven decision-making across the facility.

Three Key Applications of Large-Scale AI in 
Manufacturing Video Systems
1.	 How AI Elevates Manufacturing Park Operations with 

Faster Response and Fewer Disruptions
Large manufacturing campuses operate like “small cities”, with constant 
movement of people, vehicles, materials, and equipment. Maintaining 
awareness across such an environment requires more than traditional video 
security systems. It needs intelligent video interpretation. 

Instant, Natural-Language Search for Faster Incident Response
Large-scale AI makes this possible by allowing video systems to respond 
instantly to natural-language queries. With AI-powered network video recorders 
such as those equipped with Hikvision’s AcuSeek, operators can retrieve specific 
scenes from massive video archives without manual scanning. A security 
manager investigating an incident or verifying staff entry can describe the event 
in plain language, and the system automatically identifies the relevant timeframe 
and camera view, dramatically accelerating response.

Campus-wide 
awareness requires 

more than traditional 
video security. It needs 

intelligent video 
interpretation. 

https://www.hikvision.com/en/products/IP-Products/Network-Video-Recorders/
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Up to 90% Fewer False Alarms for Stronger Perimeter Security
False alarms are another major issue in perimeter management. Traditional 
systems often misclassify harmless motion—such as animals, foliage movement, 
or shifting shadows—as intrusions. Large-scale AI models can analyze the 
behavior and context of moving objects more effectively, allowing them to 
distinguish meaningful events from noise. For example, Hikvision’s DeepinViewX 
cameras, powered by large-scale AI, can reduce false alarms in perimeter 
security by up to 90%, significantly strengthening efficiency and confidence. 
Instead of investigating misleading notifications, teams can focus on genuine 
anomalies and allocate resources more productively.

Improved Awareness of Staff Presence in Key Work Areas 
Personnel management within manufacturing parks also benefits from video-
centered AI. Through continuous video analysis, AI can determine whether staff 
members are present and active in key work zones. This supports supervisors 
in verifying that operations are running as expected and that critical areas are 
properly staffed.

2.	 How AI Helps Strengthen Manufacturing Safety and 
Minimize Risk

Safety remains one of the most important priorities for any manufacturer, and 
video provides a method helping facilities enforce compliance with safety and 
environmental policies. Large-scale AI significantly enhances the value of video 
by enabling automatic detection of unsafe actions and hazardous events that 
would otherwise be difficult or impossible to observe manually. 

https://www.hikvision.com/content/hikvision/en/products/IP-Products/Network-Cameras/DeepinView-Series
https://www.hikvision.com/content/hikvision/en/products/IP-Products/Network-Cameras/DeepinView-Series
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PPE Compliance Identification for Safer Work Environments
PPE compliance detection is one of the clearest examples. Using large-scale 
vision models, the system can identify whether workers are wearing helmets, 
gloves, reflective vests, goggles, or other mandatory protective equipment. 
Instead of depending on periodic inspections or manual observation, the AI 
monitors entry points and work areas simultaneously. When PPE is missing or 
removed, the system issues immediate alerts. This reduces human oversight 
burden and shortens the period during which workers may be exposed to risk.

Proactive Detection of Unsafe Human–Machine Interactions
AI-driven safety monitoring extends into more complex interactions between 
people and machines. Large-scale vision models can detect when a person 
enters the operating range of robotic arms or automated machinery. By 
understanding the spatial boundaries and movement patterns of both workers 
and equipment, the system can issue proactive intrusion alerts. This enhances 
safety in robotic workcells, material handling zones, and automated assembly 
areas where physical separation between humans and machines is critical.

Safer Crane and Material Handling Operations with AI
Crane operations also benefit from video-based AI. Real-time tracking of crane 
hooks, loads, and surrounding workers ensures that operators maintain safe 
lifting practices. The AI can alert operators if a hook moves unpredictably, comes 
too close to personnel, or deviates from safe trajectories. This continuous visual 
monitoring supports safer, more predictable crane operation even in busy or 
visually complex environments.

AI-driven safety 
monitoring extends 

into complex 
interactions between 

people and  
machines. 
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Early Hazard Detection Through Video Intelligence
In addition to behavioral safety monitoring, video-centered AI also supports 
environmental risk detection. Cameras equipped with advanced vision models 
can identify smoke, flames, or leaks in their earliest stages. Because the AI 
analyzes subtle changes in visual patterns—such as smoke diffusion, reflective 
anomalies, or color shifts—it can detect hazards earlier than traditional sensors. 
Early detection is especially valuable in environments where chemical reactions, 
combustible materials, or high-temperature processes introduce additional 
risks. By turning video into an early-warning sensor, manufacturers gain faster 
response times and stronger overall risk prevention.

3.	 How AI Powers Automated Quality Control Across 
Production Lines

Video has become a crucial tool for modern inspection systems, and large-scale 
AI enhances its reliability and versatility. On production lines, cameras capture 
detailed footage of each stage of assembly. Large-scale AI models analyze these 
video streams to detect missing components and assembly errors with high 
precision. Where manual inspection may overlook a missing screw or misaligned 
connector, video-driven AI catches these issues immediately, preventing defects 
from traveling downstream.

Ensuring Packaging Completeness and Accuracy
Packaging completeness is another area where video-centered AI proves 
valuable. Cameras can examine visual cues inside packaging boxes to confirm 
that all required components, accessories, and documents are present. 
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Whether a cable is missing, an instruction sheet is absent, or the wrong 
accessory has been included, the AI can identify the discrepancy in real time. 
This reduces rework, lowers return rates, and increases customer satisfaction.

Verifying Assembly Sequences for Process Integrity
Assembly sequence verification is equally important for maintaining process 
integrity. Cameras positioned along the line capture how parts are installed 
and how subassemblies come together. Large-scale AI models analyze these 
sequences to ensure that each step follows the defined order and that correct 
parts are used. 

Detecting Missing Components and Assembly Errors in Real Time
In industries with high product variety, such as automotive or consumer 
electronics, the ability of AI to distinguish between different models and verify that 
the correct parts are being used is essential. If a component does not match the 
intended product type, the system can notify the manufacturing execution system 
to halt or correct the process. Video, powered by large-scale AI understanding, 
thus becomes a critical quality safeguard in dynamic production environments.

Looking Ahead: Video and AI Will Shape 
Smarter Industrial Operations
The intersection of video systems and large-scale AI is helping boost safety 
and efficiency of industrial operations. Video, traditionally used as a passive 
recording system, is becoming an important source of structured industrial 
intelligence. As large-scale AI models continue to advance—particularly in their 
ability to interpret long sequences of activity and connect events over time—
manufacturers will gain more reliable insights that can be integrated directly into 
routine operational decision-making.

Looking ahead, video analytics systems are expected to interact more closely 
with autonomous mobile robots, collaborative robots, and automated material-
handling platforms. By offering continuous, multi-angle visibility into production 
activities, video-based AI can support safer human–machine interactions, assist 
with workflow coordination, and enhance visibility across complex production 
lines. These capabilities will contribute to manufacturing environments that are 
increasingly adaptive, resilient, and efficient.
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Large-scale AI models such as Hikvision’s Guanlan already support a wide 
range of industrial scenarios in electronics, chemical processing, automotive 
manufacturing, and food production. These deployments demonstrate 
the practicality and scalability of applying video intelligence across diverse 
manufacturing conditions. As adoption continues to expand, video-driven AI 
will become a core component of AIoT (AI-powered Internet of Things), driving 
improvements in precision, reliability, and operational safety throughout the 
industrial sector.

For further insight into how AIoT technologies are enabling the digitalization 
of manufacturing, see the joint white paper by Automation.com and Hikvision, 
“How AIoT Technologies Help Drive Manufacturing Digitalization,” which explores 
real-world applications of AI and IoT to optimize production, enhance safety, and 
improve operational efficiency.

About Hikvision
Founded in 2001, Hikvision focuses 
on integrated security and scenario-
based digitalization. Propelled 
by the AI-powered Internet 
of Things (AIoT), the company 
remains committed to serving 
various industries with its machine 
perception and artificial intelligence 
technologies. Guided by the core 
values of ‘Professionalism, Reliability, and Integrity’, Hikvision explores innovative ways to 
better perceive and understand the world. It empowers visionary decision-makers and 
practitioners to work together to enhance safety and advance sustainable development 
around the world. The company’s business grows through technologies that are deeply 
rooted in innovation and an increasingly diverse range of AIoT products and solutions. 
With an open ecosystem, Hikvision is empowering the industry and advancing with its 
partners. The company currently provides products and services to over 180 countries 
and regions. In 2024, Hikvision’s revenue was RMB 92.50 billion (USD 12.87 billion).

Customers can contact us to discuss their specific requirements and we’ll be happy to help. 
To find out more about the Hikvision Guanlan large-scale AI models, please visit here.

https://www.hikvision.com/content/hikvision/en/core-technologies/guanlan-large-scale-ai-models
https://www.hikvision.com/content/dam/hikvision/en/brochures-download/product-brochures/White-Paper_How-AIoT-Technologies-Help-Drive-Manufacturing-Digitalization_20241009.pdf
https://www.hikvision.com/us-en/
https://www.hikvision.com/en/core-technologies/guanlan-large-scale-ai-models/

