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Research on Flame Detection Algorithm Based on
Lightweight Neural Network
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2. School of Automation, Southeast University ,Nanjing 211189 ,China)

Abstract : In order to improve the defects of flame detection algorithms in complex background, such as poor detection effect, insensitivity
to small targets and excessive computation, a lightweight object detection algorithm, GS-YOLOVSs, is designed. GS—-C2,a bottleneck
module, is applied to a feature extraction network,and a cross—stage feature extraction network is proposed. GS-C2 makes the model
more focused on learning local features around targets, thus improving the accuracy of target detection in complex backgrounds. Then,the
lightweight convolutional GSConv is used in the neck network of the model to improve the detection accuracy while realizing the
lightweight model. Finally,by integrating selective attention LSK module to expand the receptive field,better capture the global context
information , provide a more comprehensive understanding of the scene, so that the network can better understand and respond to small
targets. Data set test results show that compared with the YOLOvSs benchmark model, the overall structure parameter number and
floating point computation amount of the proposed algorithm are reduced by about 20% and 21% respectively , while mAP,, sis increased
by 4.6 percentage points compared with YOLOvSs. The experimental results show that GS—YOLOvVSs not only improves the detection
accuracy, but also meets the requirements of lightweight and real —time detection, which greatly improves the practicability of flame
detection algorithm.
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