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Design and Application of Weighing Detection Scheme for Multi—Scenario
Logistics Operations

[ Abstract ] To meet the demand for weighing consistency in parallel scenarios such as e—commerce warehous—
ing and distribution, express transshipment, cross—border bonded logistics and cold chain logistics, this paper proposes an
integrated weighing detection scheme combining hardware, algorithms and processes. Scenario—based hardware deploy—
ment includes fixed dynamic weighing platforms, vehicle—~mounted dynamic weighing systems, and portable weighing
devices with Bluetooth data transmission and display functions. All devices realize interconnection with RFID, GNSS,
IMU, WMS and TMS. The algorithm uses gain—adaptive Kalman filtering and vision—assisted contact area compensa—
tion to suppress temperature drift and handling impact caused by vibration, condensation in cold chain environments and
changes in temperature and humidity. Process triggering and warehousing standards are unified to establish transferable
operational constraints. Pilot applications in Jiading warehouses in Shanghai, transportation fleets in Suzhou and terminal
stations in Hangzhou show that the warehousing efficiency has increased from 50 to 150 items per hour, the weighing
error has dropped from £ 5% to +0.5%, the re—weighing rate has decreased from 7% to 1%, and labor costs have been
cut by 60%; The efficiency of transportation fleets has risen from 20 to 35, with weighing error reduced from =+ 8% to
+ 1%, re—weighing rate down from 9% to 2%, and costs cut by 35%; Terminal efficiency has increased from 40 to 85,
with error reduced from 4% to F 0.6%, re—weighing rate down from 5% to 2%, and costs cut by 25%. The results
verify the consistency and replicability of the metrology chain and the data chain, while indicating that there is still room
for improvement in high—speed vibration isolation, identification of steep slope and sudden braking, as well as tempera—
ture compensation and calibration consistency under extreme climatic conditions.
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