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This paper focuses on the precise localization of flame ignition points and proposes a solution based
on image recognition technology. Additionally, a corresponding web application has been developed
to realize the practical application of this model. The core of the research lies in optimizing image
processing through HSV color space analysis and morphological operations, thereby improving the
recognition accuracy of flame ignition points. Furthermore, defensive programming strategies have
been introduced to enhance the robustness of the system. In terms of application development, a
layered architecture design is employed, incorporating the Flask framework to achieve front—end
interaction. The flame detection algorithm is implemented using the OpenCV library, and data storage
is facilitated through a local file system. Testing and analysis results indicate that the system can
accurately identify flames and effectively annotate the recognition results. Performance tests show
that the system has an average processing time of 120 milliseconds and can support 10 concurrent
requests with response times less than 500 milliseconds. These performance metrics demonstrate that
the system exhibits high real—time capability and stability, meeting the demand for rapid localization
of flame ignition points in practical applications. The research findings presented in this paper provide
an effective technical solution for precise recognition and localization of flame ignition points, offering
important technical references and directions for the development of subsequent automatic fire
extinguishing systems.
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get_fire mask(hsv_img) :
lowerl = np.array([0, 100, 100])
upperl = np.array([10, 255, 255])
lower2 = np.array([160, 100, 100])
upper2 = np. array([180, 255, 255])
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cv2. inRange (hsv_img, lowerl, upperl),
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cv2. inRange (hsv_img, lower?2, upper2))
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1  locate_fire_areas(mask):

2 contours, _ = cv2. findContours (mask,

3 cv2. RETR_EXTERNAL, cv2. CHATN_APPROX_STMPLE)
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return [cv2. boundingRect(c) for c¢ in contours
if cv2. contourArea(c) > 100]
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. def preprocess_image (image_path) :
img = cv2. imread(image path)
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v if img is None:
return None
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return cv2.resize(img, (600, 400))
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