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Inventory inspection is an important task to eliminate the inconsistency between real assets and inventory management systems,
and it is performed periodically at the site. In the case of a large-sized property, it is mainly managed in an outdoor workshop
or a warehouse. However, due to the large area of the outdoor area, it is relatively difficult to identify the quantity and location
of the property and is also vulnerable to theft. To solve this problem, we proposed a method and system for performing a warehouse
inventory inspection using an unmanned aerial vehicle (UAV) and Bluetooth low energy (BLE) beacons. The proposed method
has the following advantages. First of all, if we carry out inventory inspection by utilizing UAV, we can minimize user’s effort
compared to existing methods. The method of recognizing the asset by attaching the BLE beacon is more costly than using
the existing RFID technology, but it is advantageous because the recognition distance is increased and the battery life of the
tag is drastically increased. We also designed a BLE beacon reader for the system and implemented a prototype to show the
feasibility of the proposed system. The prototype is based on Genuino 101, which is a kind of arduino, and adds HM-10 and
Neo-6m modules to provide Bluetooth and GPS functions. The BLE beacon reader was tested in outdoor, and attached in drone.
We also developed an inventory checking system based on the web to display results of inventory checking. The proposed approach
enables the users to automate the operation of inventory checking on an outdoor warehouse.
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<Table 1> Comparison of BLE and RFID

BLE RFID
LF : ~10cm,
Transmission 50 HF : 10cm~Im,
Distance m UHF : ~12m

active tag : ~100m

Transmission

Speed IMbps 400kbps

Power 0.18~12.5mA 45~65mA
Complexity Low Low

Cost high Low~high
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<Figure 1> Proposed Inventory Checking System
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<Figure 2> Block Diagram of Beacon Reader
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<Table 2> Attributes of Inventory Data

Classification Attributes

GPS Info. Longitude, Latitude, Date Time

{Beacon Info. Factory id, UUID, MajorValue, Minor Value,

Measured Power, Mac Address(id), RSSI
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<Figure 4> Prototype of BLE Beacon Reader
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<Figure 5> Recognition of single Beacon(Indoor)
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<Figure 6> Recognition of Beacon(Outdoor)
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<Figure 7> Recognition of Beacon(Outdoor with Drone)
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