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ABSTRACT

In this paper, we propose a small waste appliance collection system that can be used for efficient

waste appliance collection, and implement an unmanned automatic small waste appliance collector system.

First, we collected cases related to the collection of waste home appliances, compared and analyzed

methods, and arranged the characteristics. We analyzed at the requirements for the collection and
management system of waste appliances by dividing it into the aspect of the discharger and the recycling
business company. The collection system consists of a client-server structure, which is a collector system
and a collection management server. The unmanned automatic collector system is divided into a control

unit and a machine/mechanical unit. We identified the functions that the collector system must perform

and the hardware required to perform these functions. Based on this, the collector system was implemented

as an embedded system. The hardware and software used in the implementation are described and the
implementation results are described. The collection system developed in this paper will contribute to
the development of urban mining industry by enabling the efficient collection of waste appliances.
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Table 1, Comparison of existing waste home appliance disposal methods,

Method Description

Feature

Ask the store delivery
person

Disposal when
purchasing a new product

Free
Limited to new product purchases

Disposal using local

overnments .
& disposed

After paying the collection
fee, a sticker is issued and

Pay fee
Carry your own waste / cumbersome procedure
Only available on specified dates and locations

Reservation for visiting
collection through the
FKorea Electronics
Recycling Cooperative
Website(15990903.or.kr)

Disposal using visiting
collection

Free

Only available on specified dates

Items limited to large appliances over 1 m
(Refrigerator, washing machine, air conditioner,
TV, etc.)

In the case of 15 small and medium -sized home
appliances, limit to 5

Dispose through simple
Disposal using simple collection boxes provided
collection box

post offices, marts, etc.

in some local governments,

Restriction of disposal items mainly to mobile
phones

Must go to the place where the collection box is
installed
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while do
{
READ Id & Password
if Id is valid then
{
while waste-item remains do

{

READ type

PRINT waste code

TAKE photo

parbegin // parallel begin

{
RECORD video
{
OPEN inlet
WAIT 10 seconds
CLOSE inlet

}
parend // parallel end
TRANSMIT waste Info.

}

TRANSMIT photos & videos

Fig. 2. Pseudo—code of UACS operation.
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4G gEshs Fe AF 577 Ax

41 78 WHE

FA7] Mol AL stEdo] 9 AZES S 3
742 Table 37} 2t} 771 YWt Al2Ho=
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Table 2. Defining required features and hardware by UACS component,

Component Function Description H/W
. e Display disposal and collection procedures
Procedure guide . . . Touch screen
. using touch screen LCD and receive required
function . LCD
input from user
Voice guidance e Voice guidance to the trash discharger or Sound card &
function collector Speaker
Identity verification e Check whether the user is a valid user through Touch screen
func tioB; communication with the collection management LCD or Card
Control server reader
ontro
Part Waste code issuin e Print waste code such as QR code or bar code
function & to check the thrash discharger and waste after Label printer
collection
Disposal process e Take photos and videos for proof of the Camera
recording function disposal process ’
Information e Transfer information to and from the collection Communication
transmission function management server card
Security function e Security of identity and communication
Inlet opening and e Automatic opening and closing of the inlet door
closin D funcg;ion using a motor to put waste home appliances into Motor
g the storage box
Accident prevention e Prevention of jamming accidents that may occur
Machine/ function P during the opening and closing process of the Sensors
Mechanical inlet using a sensor
Part .
Power supply function | ® Power supply to each part Power supply
External frame e Consider dustproof, waterproof and physical
. . . External frame
function security with external frame
Storage function e Stored waste in a storage box until collection Storage box
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Table 3. Development environment of UACS,

Division Item and Devices
Board e TI BeagleBone Black Rev.C
Monitor e 4D Systems 7" TFT-LCD
e Resolution: 800x480
WebCam e Logitech C260

Label Printer

e Bixolon D220 with Auto-peeler
e 4" Direct Thermal

Programming Language

Hardware
Wireless LAN card e AnyGate XM200UA
Sound Card e Coms USB 8.1 Sound Channel
g e 7 type Micro Switch
ensors e Photo Sensors
Motor e AC Motor
OS e Bone Debian 7.11 Lxde
Software

e Qt 4.8 & C++

X4z < 9% FHST /0 E AHE
43 dudE ofEA ol 7ol
LE &29] =] MY FYE]
T}H8]. BeagleBone E.E Aol &I A A+ Bone De-
bian 7.11 LxdeE& AF&3F3th.

AHE2L QIEH o] 2~ & 9% EUE= 4D Al=F"IA}
9] 791X TFT-LCD HA|23H & A8l on 7
719 TS 9% AR 59 FY9ES 28 A
glAle] C260 Y-S AHEstA T AREATE H 7§
28 RS A Foll AT AEE AX 2UHE
A gotoof stER ZHZbe] H7hd S A Eoj okt
gt} o] & 98 A8 nlE =g Wastal HI| YAl
9 ujEx D 2 #Hr = T/ 59 BEE @2 o
AE E9sto #Hrbde) 53 £ Bete s o)
ol falA= 2 Z™EV} AHEEofof dta &
A o A= BEEALY] 420X AHZAE A Q1 D220
Z2do Auto—peelerg F32sle] A&t

FA71Y B2 Md AN 9olato] A
2 71AsdTh BAS 93 A AItER2 AnyGate
XM200UA 29-& ARSIt A7 AR ==
Age]l FALUH AH A7t oug gfo]gto]
AL 7HEstd e % LTE £& 5G 874 of
AR 1S Aol

AHgA A HX 258 LCDE B3 AlF
B AR oo BYJF NHA 59 =
Al 54 AEE o] AFE Bavt Yt ol A

N

e 71

JEE

Ll

U2 B AFHES g
A7 Eae 9% =

) AC ZEIE AgSIEon 28 nlolag 29

Mgl H B2/

o) MelE AT = =

EEAA AE A FUT BAS

Y Aol BT 5 9
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