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Abstract

Background and Objective: Today's world is a world of consumption. Earth's resources are limited
and human desire to consume all kinds of goods is increasing day by day. Protecting the environment
is a global responsibility and the inhabitants of the planet all over the world should be committed to it.
In recent years, the issue of waste has clearly become a crisis in most countries of the world, especially
developing and underdeveloped countries, and therefore the use of new and efficient tools, programs
and approaches to prevent and control the urban waste crisis is absolutely necessary. It is essential.
Waste management is the most important task of city management that imposes huge costs on city
residents. The collection, disposal and recycling of urban wastes requires spending significant costs to
invest in the creation of a fleet of wastes, as well as the implementation of recycling or destruction of
urban wastes. Also, spending exorbitant operating costs for the wages of workers and drivers, paying
fuel costs and fleet maintenance has turned urban waste management into an expensive but necessary
process in urban management. Internet of Things (IOT) is one of the new and desirable tools to reduce
the costs of urban waste management.

Material and Methodology: In this article, by reviewing the literature on the subject, the concept of a
smart city is first stated, and then the basic necessities of creating smart cities are examined. In the
next step, the prerequisites and methods of using the Internet of Things as well as the necessary
equipment for using the Internet of Things in urban waste management have been introduced.
Findings: Based on the review of the subject literature and previous research and considering the
existing conditions of the country, a 5-layer model of Internet of Things deployment was proposed to
optimize urban waste management costs. Also, the barriers to using the Internet of Things network in
cities have been briefly stated.

Discussion and Conclusion: Setting up the 5-layer Internet of Things network proposed in this article
has an important role in reducing the costs of waste transportation due to the availability of reservoirs
in which a sufficient amount of waste has been collected for transportation. In other words, by using
the Internet of Things network in cities, the urban waste transportation network will be activated only
when the collection of sufficient waste from the target reservoirs is certain. Also, the proposed Internet
of Things network, by making available the data related to the collectable amounts of each type of
urban waste, enables the planning of the delivery of the raw materials needed for the daily production
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of the recycling factories of each type of urban waste, and from this This way will increase the
production of recycled goods. In order to use the Internet of Things in urban waste management, the
operation of separating waste from its origin becomes a daily operational necessity, which itself causes
an increase in the production of recycled goods and a decrease in burial operations or disposal of

waste in incinerators.

Keywords: Internet of things, recycling, waste, separation, smart city.
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1- Information Communications Technology
2- Municipal solid waste management

LS e ol | oz o 156 Slals 5 asys VIV s
ol ol 13E 5 pekea™® Jolae ol e ol
g @l YA Jlo o ol ctlag ol ol
2 (5) closgy 5 Yo g0 55; 1 0 wlowy Sl
o 25 YVl Gl ar Silewy ailig) adgs il o) ()]
a5 Sl 05 VA olies e wilewy ally; adg Al o,

- (8) el Sloz bawgie ¥l e
St Wlowy Cupoe Glojle Jolepae Sl L
Slegs 8Lk VYee 5l ioo AVl VFN olo LT o o)lyes
Ol s slesilony Joo 5 x5l poxr o anje &0
ol doye Vel s oS cd Jb jo opl L (9) 005 e
aligy Gyl oz g U8 5 Jo sl anze By Laid any e
sl e Al pee BV 1 (S0 005 oo baaileny
Slosilony Copae 10 Wlowy 02y 0 Jom 5 o5l oz
Bas (jle ;0 99290 1o Wlows e Gelal pae ¢ (S0
onis SSE S g Al Joo slo galS Sod)b g o> L
Jie glsie a ol sl moz il sl wiloy o5
Lo ld ojlaibil gyl poz e aslip jo ool (Ses
AT O o Wlony x5l poz 3lS Sy S92 50
OgelS &5 Jb s atiy sl 186 JIB e Jore
O 03 UL ilony 5l e 05 JI 08 o L d
L oboy crl 2 opdleg canlon S (b ) p3¥ slo pus L)L
el 0 By 35 (651 e S L el o5 el
a3 5 65,1 sl anje o5 caline ] 4wl
o Wl ezl 555 b gealS (Brae cSge sl
oud Bpo (83l oz B Wlowy S o) I sule
Slony gl @ 1, LT s wilomsy asi lae 55 st 51
Laailony (5351 oz ol s 5 3505 S 09250 sl
oS o kel 08 sy aslip wilony 53 2 4 ata |,
- ogr welss Jige b wilawy 8Lk 5 sl pez sl anze
anlg> 580 Oledbl 4 3l 8By g, aely goi,0 Ll
LS 30 ilony oy S a5 0l B ,%0 &)l bl

o das Canl osls sl 05y (ol Al g45 ax 5l j0ax




O 9 593 O3

VF¥ olo cpods N+ 0 Loy camn ) drmo (55919050 g pole f.

Slye 4 Ol (oo St s giluiadisn sla ol

:(13)s,5 o Ll 3

WUTS) wesgn & 5 Joo  slopiosms =)
S ialge JE 5 Jo> Slapinw

“..’“)“" o9 a5 ol [ ‘i.." ’>r.]

(&=

Soy e P Lok g poye S 05 >
QS o el Sl
ol olex Ll copnl (I0OT) slal iyl -v
Ol 3o o5 WS (e o gy S ez & 50
L bl )lfn @lly 5 comdlo Lol aen
SRS ISE 4 e Jlail ) 1 RS
S5 sl o 5o o vgde s alss
Slysled opll Gk 5l wiedse adsz
gl o Lzl (g 5lbaiedgn gladol p i il
Ssohass o] o o8 atmsS] Glyie & plys oo |, 10T
oyl G gy B1,b 5l Jlons cadass sleelSiiws
WS oo 1A n Bl ead Gend e b Gliis S50 b
5 Wigds_ge ooel Aiadisn Lil el Loy ol 15,8 iy yus
P Ls )l vgzg i flag b baojles 1o (5 p0be (lyie o
Slasidess el (13)wloas eusSly Glbl b
5 (O0T) Ll copnl sl bl ol syl
P kg s byl )5 ol en (35 las3eleiss
Al el pessST S drngl Co 4 Siadisn slo gl
1, atadisn s Yodo Jlo 5o oL5es 5 g yp Caslos S
ozl (Susd slcslon; Jlail o538 Gy«
WS hpogi anslr Gl gl <)l sl ICT 5 )l
(6)
Soigh w0 S 5la (g
(s 5 wopar sliljls) ool sl by
moSlon s slezl glo colen; (S Gl cole

S 2 Ogedn Sz b oge Jlex Olye 4 oladdl gla

2- Intelligent transportation systems
3- Harrison
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2- Data Distribution Service
3- Message Queue Telemetry Transport
4- Quality of service

Selign sl yed 4 l; Lo sl gl B asS 3925 |, 23LjL a5
ol 5l S oy wilss a5 g el ST Joas
Loy wedon ot pyith ol Josle o Wl (oo b piilSee
Cawd a1y 095 slaosls wilgs co aSaisly Sl g5 paily S
&lp S (Sl Zalgs jo 5 WS Gl 1) Ll el
oo Sty praly SO Wlae ol e Do ol a4 ol
wopal ppiily (85 )15 4 gl o alaal b ples a5 09
a5 o il o805 o ol Ty ol S5 550 500
ol o,als Gamification Algorithm i eolaca! s )b
Sl Slowy SIS o ES0 a ) Gl boolpls
iy by L) e 1525 el Bty o] 5 4 5 55
bipd olpae b1y oh)lSs olaig et olyen il o018
59 bLi)l S g0 b gle wlowy S8k 5 sl aex
Sl wlowy bl Glaal o,in 4 a5 aos oo 418 a8k
P (o8 SeS (e

DS G Wilouy doeligd o o dilol (6 loxo
bl el g @S (g lone Gilike claagY o
359 SIS Co ez o &Blyys St cle 3wz e

ools JLQ.».:‘ o Ao ool u\.o.]s.v )l).)| 9 wj) Lo | Gas.e,o.o

Ol aed i slo Y o ooy JUl oS5 5 s
Sl GHlese oL Jaw o yidg e .l 0030 5 s
ol e as el (OSI) V5L slaaibole Jlite Jlas! S
OY (o358 Y 5lasle a5 sl ol a3 )T a0 Y Y
5 omlesaY ads Y Jlanl Y @Sl 4V ol wsy
aslo Y aiz Jae b s Ll co gl el 0,8 gy
aSs el gl OSE 4y can Joo 5l (S p 098 0
Joe 5l cesl (S b 9 0isS oo eolaal sl <ozl
Shohay jlz Jow (0,5 @Sl «STpl) Y aw sl
Jaslh (SThol) a¥ zn Joo bog (0,05 sl (Sl

coS oolainl (So5d Y L LS g ST 0,5 hslo

1- Interconnection of open systems
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Figure 2. Layers of an internet network of 3-layer objects for collecting urban waste
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2- Internet of Things Protocls, 2022
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7- Bluetooth

8- Institute of Electrical and Electronic Engineers
9- Extensible Messaging Presence Protocol

10- Data-Distribution Service

11- Object management group

12- Data-centric publishing-sharing layer

13- Local data reconstruction layer
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1- Constrained Application Protocol

2- Message Queuing Telemetry Transport
3- Wireless Fidelity(WIFI)

4- WiFi

5- Hotspot

6- ZigBee
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6- Semtech

7- LoRaWAN

8- Routing Protocol for Low-Power and Lossy
Networks

9- Internet Engineering Task Force

10- Objective Function
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1- Advanced Message Queuing Protocol
2- Light weight M2M

3- Open Mobile Alliance

4- Cellular

5- LORA : Long Range
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1- low-power wide-area network
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Figure 3. A 5-layer Internet of Things network for urban waste collection
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