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Is AI ready for video-based  
smoke and flame recognition? 

Video Fire Recognition  
and Artificial Intelligence



Camera technology enabling 
Artificial Intelligence
Artificial Intelligence (AI) has become a common subject in contemporary 
discourse, with frequent presence in news headlines. The propagation of 
AI concepts and the unveiling of novel AI applications have become routine 
occurrences. Indeed, there exists a substantial source of enthusiasm surrounding 
AI’s potential. However, the specific implications of AI for the advancement of 
Video Fire Recognition warrant a more comprehensive investigation. 

Within the realm of computer vision, and particularly within the domain of camera-
based smoke and flame detection, AI holds considerable promise. AI-driven cameras 
possess the capacity to identify and pinpoint the inception of fires with a heightened 
degree of precision previously unattainable. Nonetheless, individuals expecting an 
entirely AI-centric fire detection system may need to temper their expectations.

Cameras today benefit from augmented processing 
capabilities and expanded memory capacities, 
facilitating the execution of more intricate algorithms 
by cameras. Such advancements are essential, as AI 
inherently necessitates substantial computational 
resources. Moreover, the integration of more 
sophisticated camera optics enhances the input 
quality provided to AI systems, thereby substantially 
augmenting the precision of analytical processes. It 
is noteworthy that certain cameras are even equipped 
with deep learning processing units (DLPU), enabling 
higher levels of recognition sophistication and a finer 
categorization of objects. Nevertheless, it is important 
to remain cautious about claiming that AI-equipped fire 
recognition systems invariably outperform conventional 
counterparts, as this is not always the case.

Recognition, detection  
and monitoring
Video fire recognition technology 
comes in two flavors: Video Fire 
Monitoring and Video Fire Detection. 
Video Fire Monitoring is supporting 
your fire safety measures in 
situations where no fire detection is 
mandatory and/or is used to generate 
an early warning where conventional  
fire detection is already installed. 
Video Fire Detection on the other 
hand can be used as a primary 
detector, linked to your Fire Alarm 
Control Panel.
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AI-based versus rule-based
First and foremost, it is imperative to delve into the lexicon of AI. Artificial 
Intelligence (AI) serves as a comprehensive term encompassing intelligent systems 
capable of undertaking tasks conventionally possible by human cognitive capabilities 
only. An outgrowth of AI is Machine Learning, which entails the utilization of 
algorithms for the dissection of data, acquisition of knowledge from said data, and 
the subsequent rendering of determinations or predictions pertaining to phenomena 
in the real world. In parallel, Deep Learning emerges as a specialized variant of 
Machine Learning, predicated upon neural networks that emulate the cognitive 
processes of the human brain, thereby endowing computers with the capacity to 
assimilate knowledge through experiential exposure. Adding to this landscape, 
Generative AI stands out as a noteworthy advancement, representing a subset of 
AI that empowers machines to autonomously generate new and original content, 
such as text, images, or music. Leveraging patterns and information learned from 
existing data, generative AI introduces a creative dimension to artificial intelligence, 
allowing systems to produce novel outputs beyond what they have explicitly been 
programmed for.

All categories of AI are contingent upon an abundance of data. These AI systems 
undergo a process of ‘learning’ predicated upon data, thereby facilitating the 
recognition and categorization of specific occurrences. For instance, an AI system 
designed for the identification of smoke and flames will have been trained with a 
substantial amount of video recordings, encompassing not only instances of smoke 
and flames but also other phenomena that may superficially resemble the inception 
of a fire, albeit not meriting classification as such. This reservoir of acquired 
knowledge subsequently serves as the foundation for informed decision-making 
when confronted with novel camera images that the system has not encountered 
previously.
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Machine Learning and Deep Learning systems are considered the opposite of 
rule-based systems. Rule-based systems operate on the basis of a predetermined 
set of rules, carefully crafted and coded by domain experts, relying upon specific 
conditions or pattern recognition. These rules are grounded in the expertise of 
domain specialists and pivot upon the identification of distinct features or patterns, 
consequently giving rise to conditional “if-then” rules. For instance, a flame is 
typically characterized by an orange hue and exhibits an irregular, flickering motion. 
In the event that a uniform, repetitive flicker pattern is detected, the inference may be 
drawn that it is not a fire but rather some form of emergency lighting.
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Araani Video Fire Recognition, 
enhanced with AI
Araani’s Video Fire Recognition algorithms were originally conceived as a rule-based 
framework. Araani, an established technology firm with a decade-long presence in 
the field, has demonstrably delivered significant value across a spectrum of critical 
fire safety applications. Over the course of its trajectory, Araani has consistently 
remained at the edge of technological exploration, inclusive of inquiries into the 
integration of Artificial Intelligence (AI).

At present, Araani’s solution has been enriched with AI capabilities. This 
augmentation of the system involved a rigorous training process, during which an 
extensive amount of video recordings - spanning over a decade of experience - were 
meticulously harnessed. An important characteristic of the training dataset lies in 
its diversity, encompassing a wide array of environmental conditions encountered 
within critical environments. Furthermore, the dataset encompasses a diverse range 
of phenomena commonly encountered in such environments, as well as a substantial 
compilation of video data originating both from controlled test scenarios and 
authentic fire incidents.

Notwithstanding the extensive and diverse training data that underpins the Video Fire 
Recognition system, Araani has refrained from discarding its rule-based heritage. 
On the contrary, the organization has chosen to uphold and preserve this legacy. 
Indeed, Araani’s latest AI algorithms may exhibit notable superiority over rule-
based methodologies in certain applications, yet it turned out that some rule-based 
detection continues to excel in other specific tasks.

5



The problem of data bias
The rationale behind this intricate landscape warrants examination. It is rooted in the 
pivotal role played by the training data upon which AI systems heavily rely. Although 
data serves as a fundamental asset of AI, it simultaneously harbors the potential for 
vulnerability, thereby constituting a potential Achilles’ heel. An AI system formulates 
decisions predicated upon the corpus of data it has been exposed to. However, when 
confronted with scenarios or occurrences that significantly deviate from the data it 
has assimilated, there exists a tangible risk of diminished performance or an inability 
to furnish precise predictions.

This inherent constraint is commonly denoted as data dependency or data bias and 
manifests across various domains of AI applications. For instance, it manifests in 
facial recognition systems that exhibit suboptimal performance on individuals with 
non-white ethnicities or in speech recognition software that manifests a disparity in 
recognizing female voices compared to male voices.

Moreover, researchers have elucidated an additional peril known as ‘Catastrophic 
Forgetting.’ When novel information is introduced into an AI system, it can 
engender the formation of new neural pathways, at times inducing the algorithm to 
inadvertently ‘forget’ previously acquired competencies.

The specter of data bias is also pertinent to smoke and flame detection systems. 
Genuine fire incidents are inherently unpredictable and infrequent events. Fires 
often manifest under unforeseen circumstances, potentially within contexts that 
the AI model has never encountered during its training phase. If the training data 
utilized in the development of the AI model harbors systematic inaccuracies or lacks 
comprehensive coverage, it may engender potential challenges. Consequently, an 
exclusive reliance on AI for smoke and flame detection is fraught with peril.

Data bias can emanate from various sources:

• Imbalanced Dataset: A dataset may disproportionately feature certain 
categories of fires or fire scenarios over others, thereby impeding the AI 
system’s capacity to accurately detect or respond to less prevalent or 
underrepresented fire types. 

• Industry or Regional Biases: The selective compilation of training data, 
primarily culled from a specific industry or geographic region, may 
engender issues in the context of fire detection across divergent industries 
or regions. 

• Labeling Inaccuracies: Data annotation, a process involving the 
manual labeling of data with pertinent tags to facilitate computational 
interpretation, is often subject to human involvement. Mislabeling can 
culminate in erroneous associations or hinder the system’s ability to 
generalize effectively to novel or unfamiliar fire scenarios.
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The future of AI fire detection 
Let us endeavor to disentangle the hyperbole from empirical realities. Indeed, the 
potency of Artificial Intelligence (AI) is beyond dispute, and its capacity to enhance 
the efficacy of intelligent systems under specific circumstances is incontrovertible. 
Nevertheless, the complete delegation of fire safety responsibilities to AI remains a 
prospect not presently within reach.

This state of affairs need not necessarily give rise to concerns. Ultimately, the crux 
of the matter resides in the outcomes engendered, specifically the expeditious and 
precise detection of smoke and flames. The underlying mechanisms, whether reliant 
on rule-based paradigms, AI, or a synergistic amalgamation of both, are of secondary 
import. What holds paramount significance is the assurance afforded to proprietors 
of fire detection systems regarding their systems’ optimal performance.

Notwithstanding the allure of the ongoing AI evolution, the Araani team has 
adopted a pragmatic and judicious approach to AI deployment. Succinctly put, in 
the development of FireCatcher, a discerning curation has been applied, preserving 
well-established practices and domains where improvements are challenging, 
while judiciously integrating AI for specific subtasks where it surpasses rule-based 
detection.

This approach signifies a harmonious coalescence of time-tested, rule-based video 
analytics with state-of-the-art AI algorithms, which have been meticulously trained 
on an extensive real-world dataset acquired over a temporal expanse exceeding a 
decade.

It is evident that AI is firmly entrenched within the contemporary landscape and 
poised for sustained prominence. At Araani, we remain vigilantly attentive to 
emerging trends in the realm of machine learning and deep learning. Indeed, the 
future portends an augmented role for AI. Nevertheless, the quintessential criterion 
governing its incorporation into our products mandates demonstrable enhancement 
in detection performance. Presently, the exclusive reliance on AI for comprehensive 
fire detection within critical environments remains a prospect not yet realizable.



Intelligent fire monitoring and 
detection
Araani’s video fire recognition comes in two flavours: Araani Fire Guard intelligent 
Video Fire Monitoring and FireCatcher Video Fire Detection. Video Fire Monitoring 
is supporting your fire safety measures in situations where no fire detection is 
mandatory and/or is used to generate an early warning where conventional fire 
detection is already installed. Video Fire Detection on the other hand can be used 
as a primary detector, linked to your Fire Alarm Control Panel. Both solutions are 
designed for Axis cameras.

Video Fire Detection 
FireCatcher is a field-proven smoke and flame detection 
application, and available as CNPP and BOSEC-certified camera 
as well as non-certified software. FireCatcher delivers excellent 
smoke and flame detection and can connect to your Fire 
Alarm Control Panel. Tamper detection, image quality control 
and activity monitoring contribute to a fail-safe and reliable 
detection.
FireCatcher Video Fire Detection:
• seamlessly connects with your Fire Alarm Control Panel 

(FACP).
• is only installed by Araani Certified Integrators, who have 

followed a comprehensive training program and have access 
to Araani’s quality tools, manuals and support.

For more information:
Download brochure here. 

Video Fire Monitoring
With the intelligent Araani Fire Guard software for Axis cameras, 
you can enhance your security camera network by allowing it to 
recognize fire outbreaks in the earliest stage. Although Araani 
Fire Guard does not replace a certified detection solution, it does 
recognize and warn you of smoke and flames much earlier than 
a conventional smoke detector. An Axis camera enhanced with 
Araani Fire Guard improves your chances of getting ahead of the 
fire and preventing worse from happening.
For more information: 
Download brochure here.
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Conclusion: Navigating the 
Landscape of AI in Video Fire 
Recognition
In the rapidly evolving landscape of artificial intelligence (AI) applied to video-
based smoke and flame recognition, key insights emerge from the intersection of 
technological prowess and practical considerations.

While AI-driven cameras demonstrate substantial potential in pinpointing the onset 
of fires with unprecedented precision, the integration of advanced processing 
capabilities and deep learning units in cameras enhances the accuracy of 
analytical processes. However, expectations must be tempered as the superiority 
of AI-equipped fire recognition systems over rule-based counterparts is context-
dependent.

The distinction between rule-based and AI-driven systems underscores the dynamic 
nature of AI applications. Araani’s journey, transitioning from a rule-based foundation 
to an AI-enhanced framework, exemplifies a judicious approach. By rigorously 
training AI algorithms on a diverse dataset spanning real-world scenarios, Araani 
acknowledges the significance of preserving rule-based heritage while harnessing 
the innovation brought by AI.

Yet, the shadow of data bias looms large. The Achilles’ heel of AI lies in its reliance 
on training data, posing challenges when confronted with unprecedented scenarios. 
The multifaceted origins of data bias—from imbalanced datasets to industry or 
regional biases—underscore the need for caution in exclusive reliance on AI for 
critical functions like smoke and flame detection.

Looking ahead, the future of AI in fire detection holds promise but demands a 
balanced perspective. Araani’s pragmatic approach, harmonizing rule-based video 
analytics with AI algorithms for specific tasks, reflects a commitment to tangible 
outcomes over technological hype. The emphasis on performance enhancement 
rather than exclusive reliance on AI defines the trajectory forward.

In the realm of fire safety, Araani’s intelligent solutions, including Araani Fire Guard 
for early warnings and FireCatcher for primary detection, offer a nuanced approach. 
The seamless integration of AI and rule-based methodologies, coupled with rigorous 
certification and training, ensures a fail-safe and reliable detection system. As the 
journey of AI in fire recognition unfolds, the watchword remains a judicious blend 
of innovation and reliability, striking a balance between the promises of AI and the 
imperatives of real-world effectiveness.

Want to discuss this with a human? Then, don’t hesitate to contact us. 
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Araani NV - Belgium 
Luipaardstraat 12 
8500 Kortrijk, Belgium 
tel: +32 (0) 56 49 93 94
info@araani.com

Araani NV - France 
135, Avenue Roger Salengro 
59100 Roubaix, France 
tel: +33 (0) 6 50 30 42 35

Araani NV - MEA 
One JLT, Floor 6, suite 208
JLT, Dubai, UAE
tel: +971 56 979 5142

Araani NV - North Africa 
3, Pl de Navarre Imm San Francisco 
Niv 2 - Num 9 
90000 Tanger, Morocco 
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Founded in 2014, Araani is a 
Belgian high-tech company 
specializing in video analytics 
for people, property and 
process protection. Araani is 
the developer of FireCatcher 
Camera, an advanced and 
certified video smoke and 
flame detection solution, 
designed to ensure business 
continuity and fire protection 
for companies operating 
in critical and demanding 
environments. Araani is also 
behind the development of Fire 
Guard, an advanced video-
based fire surveillance solution 
for cities, companies, and 
transportation services.

About Araani


