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Abstract

With the widespread adoption of electric two-wheelers in urban short-distance travel, users in-
creasingly demand safe and efficient battery replacement services. To address the various prob-
lems existing in traditional manual management models, this paper designs and implements a bat-
tery replacement management system for electric two-wheelers, using mature web technologies to
build an integrated management platform that overcomes the shortcomings of traditional models
through information-based and intelligent approaches. The system adopts SpringBoot for back-end
service construction and Vue.js for front-end interface development, enabling multi-role collabora-
tive management and full-process business coverage. Core functional modules include user center,
vehicle information management, battery swapping station maintenance, staff management, ser-
vice reservation, detailed expense recording, battery lifecycle management, and repair point and
regional information management. Auxiliary functions include forum-based communication, com-
plaint record processing, message board management, and system administration. Based on a
front-end and back-end separation architecture, the system ensures good stability, scalability, and
responsiveness, achieving unified storage and efficient management of user information, vehicle
profiles, swapping orders, and battery status data. Users can query swapping stations online, re-
serve services, and view expense details. Staff can efficiently handle swapping operations and mon-
itor battery status in real time. Administrators can comprehensively manage users, permissions,
operational data, and announcements. The system standardizes and informatizes the battery swap-
ping service process, significantly improving service efficiency and management level, providing
users with convenient, transparent, and safe battery swapping services, helping regulate the bat-
tery replacement market for electric two-wheelers, and promoting green and sustainable develop-
ment of the industry, demonstrating strong practical application value and social significance.
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Figure 1. Overall system functions
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Figure 6. User management page
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Figure 7. Battery swapping station management page
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Figure 12. User homepage interface
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Table 1. Test results for adding user information to the system
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