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Development of the Smart Belt System for Preventing Loss of ltems using Beacon

MyeongSeon Kim*, JinHyeonJoo™*

Abstract

GeunDuk Park™**

In this paper, we propose the smart belt system for preventing loss of items using Beacon. The

proposed system monitors the distances of the registered items via the belt that is always worn. The

belt determines the loss of the items by measuring the relative distance via RSSI (Received Signal

Strength Indicator) value of the signals received from the BLE (Bluetoothl Low Energy) sensor, which

is attached on the items such as bags and wallets. If the registered item is determined to be lost,

the belt rings to remind the user of the loss. The missing status could be known to users through

the smartphone application connected to the belt. The smartphone application communicates with the

belt using Beacon, and provides users with a quick and easy way to check the status of their items.
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Ill. System architecture
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Fig. 1. Overview of the Proposed Smart Belt System

1. Smartphone — Belt Interaction
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Fig. 2. Data structure for connection

= E= =3
1 : Push an adding belt button()

" ‘ 2 : Request a connection()

3 : Register the smartphone()

Fig. 3. A Sequence Diagram of Registration

Table 2. Major Identifier

Transmitter 1D Content
5350 Smartphone
5342 Smart Belt
4D50 Item

2. Registration of Items
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Fig. 4. Data structure for Adding Item

[ ]

2 : Select item for registration()

Dﬂ 1: Search items()

'U 3 : Send a registration information()

[ soustat |

fn

4 : Register the item() D

Fig. 5. A Sequence Diagram of Adding Items
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3. Detection of Loss
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Fig. 6. Data structure for Sensing Loss of Items

S
D<—_| 1 : Detect a loss()

3 : Start alarm()

[1oop /

alt 2 : Send a state of loss()

[Detect a loss]
4 : Display a loss, Start alarm()

[Detect an item]

5: Send a normal state()

H 7 : Display a normal, Stop alarm() D

Fig. 7. Sequence Diagram of Sensing Loss of Items

6 : Stop alarm()

4. Detection of Smartphones
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Fig. 8. Data Structure for Sensing Loss of a Smartphone

== ==
D:‘ 1 : Detect an own loss()

2 : Send a state of Ioss()

D?_‘ 3 : Start alarm()

loop J

alt

[Losing smartphone]
4 : Start alarm()

[Find smartphone] 5: Send a normal state()

6 : Stop alarm()

I:+_‘

Hﬂ 7 : Stop alarm()

Fig. 9. Sequence Diagram of Sensing Loss of a Smartphone

[V. Implementation

1. Smartphone - Belt Interaction
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2. Registration of Items
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3. Detection of Loss
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Fig. 12. Sensing the Loss of Items

V. Experiments
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Table 3. Results of RSSI Measurement by Distance

fo

(=t2l: dBm)
Distancgumber 1st 2nd 3rd Average
om -57 -53 -51 -54
m -68 =71 -63 -67
2m -69 -71 -61 -67
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6m -81 -78 -78 -79
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10m -82 =77 -80 -80
Table 4. Results of Distance Measurement by RSSI
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