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Waste management in smart cities using the Internet of Things (10T) network
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Abstract

In today's world, urban waste management is one of the most important tasks of urban management, which has
many implementation problems and costs. Waste collection, disposal and recycling operations are very costly due to
the high costs of investing in the creation of a fleet of waste trucks. Also, significant operating costs for workers,
drivers, fuel and maintenance have turned municipal waste management into a costly operation. Considering the
high costs of urban waste management, small improvements in urban waste management will lead to great savings
in waste management costs. The Internet of Things (1oT) is one of the efficient and suitable tools to reduce the costs
of collecting and managing urban waste. In this article, the indicators and infrastructural requirements of
establishing a smart city have been stated. Then, the prerequisites for establishing the Internet of Things for urban
waste management in the cases of separation, collection and recycling of urban waste have been introduced. After
that, a 5-layer model of Internet of Things deployment has been proposed for urban waste management. At the end
of the article, the obstacles to establishing the Internet of Things in cities are briefly discussed.
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1. Interconnection of open systems
2 . Data Distribution Service
3. Message Queue Telemetry Transport
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1.1oT Protocols

2 . Internet of Things Protocls, 2022

3. Constrained Application Protocol

4 . Message Queuing Telemetry Transport



\'F*\dpﬂf"’cu >‘>j>' ) a)\»..i (P g 099D (e o e

(WIFI) bty (F SS9y

Jrame diyls Jl 3 ol osgdme 53 45 OT 4 &5 aolSans B A8 o ol b 2l Jlail 65 sty S5 5
bl m ¢ ol Gbsly | " Slad Sla "L Il a6 sl " il Sl eslimal sl K ol sl
R T g DY T PO PR PO RCI JE=  |  H [- U Vg S U PV g

TR (€SS

Fo Vrr Jlail osgdomn 5 (a5l 53 S kS YO S1am) (ST Slhee 15 (oS (555 e b (K5 p e S
s G S Gl ol L3 S5l G5 ol 31 ealinal Jpmmn sl )l 53 o0 it e S o
Gl @olblnl Ols (K5 JSSan s e ool Slaptngn 3 SMEA (Slaptun (Sl O gele 51 WPAN))
rol&ens 5 oy suin P15 o DLl (s el Gl pt 3 e3lizal (51 5 3,30l 58 5 sy s 0 g3ly e
T JS5 5 5 o805 5l il 03,57 el s Lo 8 5 (6550 sbay 5557 6 S o310 el st OB 55 5 s
b pbaol&ans 53 el o8 ol sty (slaosls Jals JST5 5 5 Slaea b sla 8l 5 (blis) slallst 1 55 pslie 5 ool
b 03, 80 1 F o 5 U e clan S S5 S il (08T 3L

TLsk(0 SS9y

53580 |EEE 802.15.1 ojles L T(IEEE) (aasnio 55 & Conl 5L s lhilinl &S5 Sgish (654555
Caghip 3bslas 53 el )t O (5 4 gessdons b ERP 1S3 Jlat 015 IS aw Jals 0T (8 sla S
2 s 5 e GG 53 glaelins 4 das 0 Ol 35 4 & Sl eV £33 3530 55 O S op iml)
i sE Jeate calize Ola b

"OXMPP) 1y 5 28 5 g 5 Slaspls (U SS9 2

osb 4 ST SIS el 3 1) 4K (e Lz b 53 e BB Lol 4Bl L (glaesls (555 Jols OISl G5 0l
XMPP (55568 Slasatio ggb 5 0loj i a8l .ol a5 15 oslinuls g0 Lol [Ty, K Ol siear glos zul
23 8515 eslimalsyge 55 Uil 5l gae 53« XMPP-10T n

"(DDS) ®oals &3g5 w9 (Y SS9y

sbesls Ials i (b (OMG + oo g ke 055 Lows 8 ile & dle (5558 Syl ), DDS JSos
b ol prih 5 S S e fate slaolws oo 1) Jols bB 5 YU 87 b eolozel b6 ¢y olide
Lyl 51 Olabl 5 Y caSLy QOS 1)) sl oy 5 danly Ok olons 51 S5 ol 35be e 200l

. .l..fu.a oslaiwl L&o@;’.wb

. Wireless Fidelity(WIFI)

. WiFi

. Hotspot

. ZigBee

. Bluetooth

. Institute of Electrical and Electronic Engineers
. Extensible Messaging Presence Protocol

. Data-Distribution Service

. Object management group
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1. Data-centric publishing-sharing layer
2 . Local data reconstruction layer

3. Advanced Message Queuing Protocol
4 . Light weight M2M

5. Open Mobile Alliance

6 . Cellular
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