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Abstract

When playing on water, it is common to encounter unexpected situations where valuable items
(such as mobile phones, ID cards, etc.) fall off, making efficient salvage a major challenge. This arti-
cle analyzes the relevant data on the physical properties and watershed characteristics of falling
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objects, establishes a model for analyzing the location of mobile phone falling into the water based
on the Navier-Stokes equation, and analyzes the force situation of mobile phone falling into the wa-
ter, including water flow thrust, resistance, gravity, and buoyancy, according to the characteristics
of the flowing water area in the Gongchen Bridge section of the Beijing Hangzhou Grand Canal. By
establishing a Cartesian coordinate system and applying N-S equations and Couette’s flow theory,
the motion trajectory of the mobile phone in both horizontal and vertical directions was predicted.
A complete spatiotemporal prediction model was constructed by combining a horizontal position
prediction model and a depth prediction model, and the universality of the model was verified
through simulation testing. We analyzed the physical characteristics of resident identity cards for
lightweight items and adjusted the aforementioned model, taking into account the influence of wind
speed on identity cards. We optimized the fluid dynamics model and the Navier-Stokes equation
position analysis model. Based on genetic algorithm, we analyzed the optimal search path and gen-
erated visual results.
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Table 2. Data sources
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Figure 1. Force analysis of mobile phones in the Grand Canal between Beijing and Hangzhou
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Figure 2. Canal section of Gongchen Bridge section
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Figure 3. Motion trajectory of xOy plane (horizontal plane)
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Figure 4. Motion trajectory of xOz plane (vertical direction)
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Figure 5. The trajectory of a dropped mobile phone
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Figure 6. Probability density section of a single point
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Figure 7. 30 minute probability prediction of mobile phone position xOy plane
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Figure 8. 1-hour probability prediction of mobile phone position xOy plane
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Figure 9. Location of ID card entering the water
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Figure 10. Genetic algorithm path
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Figure 11. Fitness evolution curve
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