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Abstract: YOLOX is the world's earliest first-order anchor-free frame target detection model, which
surpasses traditional anchor frame models such as YOLO-V (3-5) and SSD, and greatly improves the
accuracy of mountain disaster detection and recognition. However, the model suffers from feature in-
consistency between features at different scales, and the quality of the fused feature map needs to be
improved. This paper presents the mountain disaster-stricken areas on the Tibetan plateau as the ex-
perimental site, based on the basis of the established Tibetan plateau mountain disaster dataset, intro-
duces the Adaptively Spatial Feature Fusion (ASFF) attention mechanism and backbone network
size adjustment mechanism to design an optimized system with different applicability. The new plateau
mountain disaster detection model (PMDDM) improves the detection accuracy of plateau mountain
hazards and enhances the convenience of plateau mountain hazard detection. Meanwhile, the PMD-

DM model was also compared with traditional YOLOX and other models with different attention
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mechanisms and different object detection to verify it superiority. The detection performance and visu-

alization results of different scale models are also comparatively analyzed and studied in this paper.

The results show that the ASFF attention mechanism can effectively solve the problem of feature in-

consistency among different scale features in the traditional YOLOX model; the ASFF attention

mechanism improves the model detection performance much better than the attention mechanisms of
SE, CBAM, ECA, GAM and Coord; the detection accuracy of the PMDDM model for mountain
hazards is better than that of FasterrRCNN, SSD and YOLO-V3 models; the PMDDM model can

meet requirements of hardware configuration, detection speed and accuracy for different working sce-

narios; the larger the scale of PMDDM model, the higher the accuracy rate of identifying targets.

Keywords: plateau mountain hazards; object detection; attention mechanism; YOLOX; ASFF
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Fig.2 Distribution of mountain hazard datasets in the

Tibetan plateau

*2 EEERLUMREHESE
Table 2 Tibetan Plateau Mountain Hazards Dataset
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Fig.3 Example of remote sensing image of landslide
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Fig.4 Example of remote sensing images of rainfall-induced

debris
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Fig.5 Example of remote sensing images of freeze-thaw

induced debris
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Table 3 Comparison results of PMDDOM and YOLOX
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Table 4 Detection results of S-scale models with different
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Table 5 Detection results of M -scale models with

different attention mechanisms
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SE 0.821 0.763 0.785 0.790
CBAM 0.845 0.751 0.797 0.797
ECA 0.834 0.727 0.806 0.789
GAM 0.843 0.762 0.760 0.788
Coord 0.824 0.780 0.786 0.797
ASFF 0.849 0.783 0.801 0.811

Fo6 ARAEEANFMLREREKQNLER
Table 6 Detection results of M -scale models with

different attention mechanisms
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SE 0.854 0.758 0.794 0.802
CBAM 0.848 0.800 0.793 0.814
ECA 0.846 0.773 0.788 0.802
GAM 0.837 0.769 0.779 0.795
Coord 0.842 0.758 0.795 0.798
ASFF 0.840 0.815 0.801 0.819
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Table 7 Detection results of different detection models

A A APuy  APpwunnan AP gwwrnan MAP
Fasterr-RCNN  0.740 0.545 0.535 0.518
SSD 0.699 0.451 0.605 0.585
YOLO-V3  0.746 0.682 0.707 0.712
PMDDOM-S 0.849 0.746 0.784 0.793
PMDDOM-M 0.849 0.783 0.801 0.811
PMDDOM-L 0.840 0.815 0.801 0.819
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Table 8 Results of different applicability models

Lioaill .

fﬁﬂ:u APHH}{ AP\‘r’fH‘i%?ﬁﬂl&(!iﬁL AP VR IR mAP FPS j(/J\
PMDD

OM-S 0.849 0.746 0.784 0.793 125 71.8
PMDD

OM-M 0.849 0.783 0.801 0.811 83 202.7
PMDD

OM-L 0.840 0.815 0.801 0.819 52 433.9
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Fig.6 Example of landslide detection result visualization
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Fig.7 Example of visualization of rainfall-induced debris
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Fig.8 Example of visualization of freeze-thaw induced debris

flow detection results
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