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Development of an loT-based Unmanned Home-Delivery
Box System

Chan Hee Park® - Hyun Tae Kang® - Chang Soon Kang**

B Abstract m

This paper is concerned with an Internet of Things (loT)-based unmanned home-delivery box system, in which
the system is developed with a prototype using a weight sensor, shock sensor, the Arduino and Raspberry-Pi of
open-source hardware platforms. The developed system provides several functions such as a safe storage means,
prevention of delivery-theft, and remote control of the home-delivery box, etc. Specifically, the system recognizes the
arrival of goods by detecting the weight of deliveries and sends the arrived message of deliveries to the recipient’
smartphone, and also controls (i.e., open and close) the locker of the unmanned home-delivery box system remotely
with the smartphone. Furthermore, the developed system provides automatically a warning alarm around the unmanned
home-delivery box when an external shock is applied to the home-delivery box, and sends a message on the shock
to the recipient’” smartphone.

The major functions of the developed home-delivery box system have been verified in a realistic environment, and
confirmed to work well. With the application of the developed home-delivery box system to the homes and offices
where recipients are always not to stay, it is expected to significantly improve the safety of delivered goods as well
as to effectively prevent the delivery operatives posing as a crime.
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(Table 1> System Requirements

Main functions Requirements

Prevent external
exposure of delivery
goods in the absence
of recipient

Real-time notification and safe
storage means are required to
deliver the goods

Real-time notification is required
to recipient’s smartphone when an
external shock is applied to the
home-delivery box

Message notification
in the event of a
delivery-theft

Provide a waming tone around the
delivery-box in case of theft

A warning tone in
case of theft

Provide for recipient a means to
control the home-delivery box
directly from remote locations

Remote control
function

O] %—L_IQ‘_ ,\]v/_\_Eﬂ J(}_:[L/\]'gc}% ﬂit] t:’—l' IoT 7]?1—

=}
<l B Alz=gle] A 442 <Figure 1>

Weight Shock
sensor sensor

—_ Controller >—e——> Server

Alarm Locker

[Home-delivery box] [User’s Phone]

{Figure 1) Configuration of Proposed loT-based
Unmanned Delivery-Box System
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Weight
sensor

Shock
sensor

!

Rs-232
Arduino Ras?%em

(controller)
Alarm e (Server)
Locker <—|

[Home-delivery box]

[User’s phone]

{Figure 2> Hardware Configuration of Proposed
Unmanned Home-Delivery System
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l Start I

Arduino(controller)
sends the weight
detection value to
the Raspberry-
Pi(server)

Alarm ON

Arduino(controller)
sends the weight
detection value to
the Raspberry-
Pi(Server)

The Raspberry-
Pi(server) sends
message to user's
smartphone.

I

The Raspberry-
Pi(Server) sends
message to user's

smartEhone

{Figure 4> Operation Flowchart of the Proposed System
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<Figure 5> Control Method of the Proposed System
Using the Application of Smartphone
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(Table 2> Major Hardware Components and Specifications

Device Items Specification
Server Raspberry-Pi 3 32-bit, Linux
Control unit Arduino Uno 8-hit, 16MHz
Weight sensor | 4-line button load—cell | 50kg(max.)
Shock sensor (preszfrrjlggnsor) 10kg(max.)
OP Amp INA126P -
Alarm Piezo buzzer 3~5V
Locker door lock -
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