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Design and Implementation of a Smart Suitcase with
User-Following and Anti—Theft Features
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Abstract

This study proposes a smart luggage system that integrates autonomous following and active theft-prevention
mechanisms. The proposed design estimates the user’s distance using BLE RSSI and calculates heading information
with an IMU to achieve stable tracking. For theft prevention, the system incorporates wheel-lock control via encoders,
lifting detection using a ToF sensor, and an audible siren alarm for real-time response. Experimental results
demonstrate that the smart luggage achieved high accuracy in distance estimation within 2m and maintained a
heading error of less than 6°, ensuring reliable control performance. These findings indicate that, unlike conventional
luggage limited to simple following and post-theft reporting, the proposed smart luggage provides both prevention and
reactive theft responses, thereby advancing toward an intelligent mobile platform with enhanced security.
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Table 1. Comparison between conventional and proposed
smart suitcase

Category Conventional smart Proposed smart

suitcase suitcase

Main objective Simple following Integrated functions
(following + security

+ real-time response)

Incident Response Reactive Response Proactive + Reactive

only Response

Limitation Limited security Increased system

functions complexity and
power consumption
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