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Introduction

In this work, we put forward a model to
analyse the impact of a hypothetical scenario

in which a group of businesses
in the Cadiz area

is cooperating in the implementation of

common standards that enable them to

incorporate a Pl system for their last mile
deliveries.
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Background: Why Drones

In the 4th [PIC we presented how to improve
Logistic using Lean Manufacturing with Pl

After using the model, we needed to
reduce the lead time of the deliveries
goods in cities

VSM results that the current method of
transport should change
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Method of transport should change
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Airtransport: Dezeen (Mark Dytham)

o
=

University of Cadiz Luis.lopez@uca.es



mailto:Luis.lopez@uca.es
https://www.youtube.com/watch?v=Z0osJnSWxt8

N7

UCA

Universidad
de Cadiz

Drones in our current life
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General reasons to introduce drones for logistics |
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Top 25 Most Trending Products to Sell

Online in 2017
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General reasons to introduce drones for logistics |l

....Increase in e-commerce,

with this requiring a large deployment to
reach the end clients.

Businesses have been fighting to be the
best and fastest in their deployment for
last mile deliveries
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How drones will change cities |
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Mark Dytham architect in Dezeen
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The process to introduce it

Initially we don’t propose that the buildings
of the cities have to change so fast

But we raised an earlier step, through
airways that reach intermediate delivery
points

The evolution from the present to our
proposed could be:

University of Cadiz Luis.lopez@uca.es



mailto:Luis.lopez@uca.es

\
)

<
O
-

Universidad

de Cadiz

ions to del

ivery products |

te stat

I1a

7 Intermed

University of Cadiz



mailto:Luis.lopez@uca.es

S
UCA

Universidad
de Cadiz

7 Intermediate stations to delivery products Il

University of Cadiz


mailto:Luis.lopez@uca.es

N7

UCA

Universidad
de Cadiz

The reality nowadays: 14 companies delivery this kind of package (7+7)

1.- JM Guerrero o PO
Marchate S.L. 3.- Bernardino

6.- Vapores
Suardiaz

Cornejo
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The reality nowadays: 14 companies delivery this kind of package
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Why Cadiz is ideal for this simulation?

There are two main reasons

The designation of Cadiz to simulate flight
paths for last mile deliveries:

1.- Own physiognomy of the City
2.- The highest population density in
Andalusia (Spain)
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The highest population density in Andalusia |
10,399 inhabitants per square kilometer

.

ajronteras ;84
Joes’s

U niversity of Cadiz Population density metrics. Data: Eurostat. Calculations by Rae (2018).
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Lived density in Europe |

Land Area Arithmetic  Built-up Density Max 1Tkm Population % of 1km cells

(Sq Km) Density ('Lived Density') population 2011 populated
Monaco _| 2 18,067 18,067 12,564 36,133 100.0
Andorra 468 182 1,525 9,300 85,406 12.0
Malta | 316 1,316 1,382 11,421 415,891 95.3
Spain 505,634 93 737 53,119 46,814,568 12.€
Netherlands | 37,321 446 546 23,485 16,627,680 81.6
England | 130279 405 531 20477 52,697,866 76.2
San Marino | 61 420 493 2,034 25,629 85.2
Italy 301,289 197 453 22113 59,369,049 435
Liechtenstein | 160 223 447 1,947 35,775 49.8
Belgium 30,544 358 434 29,100 10,939,956 82.5
Romania | 238262 90 402, 19,179 21,387,361 223
Switzerland 41,289 191 385 21,456 7,899,058 496
Greece 129,639 83 379 28,880 10,801,047 22.0
Germany 357,473 224 376 23,379 80,004,386 59.5
Hungary 93,067 107 368 10,451 9,923,425 29.0
Slovakia | 49,134 110 358 15,379 5,391,770 307
Cyprus | 9,487 88 319, 5,439 839,063 B
Bulgaria 111,073 66 312 23,934 7,364,570 213
Luxembourg | 2,634 192 308 7,213 505,682 62.3

Unive r‘sity of Cadiz Population density metrics. Data: Eurostat. Calculations by Rae (2018).


https://images.theconversation.com/files/202439/original/file-20180118-158516-tnqwih.png?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip

Monaco
Andorra
Malta
Spain

Metherlands

England
San Marino
Italy

Liechtenstein

Belgium
Romania
Switzerland
Greece
Germany
Hungary

Y/

UCA

Universidad
de Cadiz

Lived density in Europe |l
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But only 13% of them are lived in. This means that the ‘lived density’
for Spain is in fact 737 people per km?. Cadiz is in the top twenty in
the country, with 10,399 inhabitants per square kilometer.
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Methodology to create the airways

It does this in order to be more competitive
and to comply with the challenges of Europe
2030.

The model is described using the ODD
standard (general design information)

which is commonly used for model
description in fields such as ecology,
sociology and economics.
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Global UML level of agents (ODD)

Read products’ tags
. RFIDG (ensure accuracy)

Supply shipment >©

Collaborate with < . .
o Supplier (supply commodity)

Retailer (request commodity)

—

|
Carrier (deliver freight) J(_DL‘

f

City Admin (announce rules)
b T y
@ L ompmiors. N "
Network (scan routes)

Scan neighboring

"

ver shipments

. View cities rules

retailers

An Intelligent Multi-Agent Based Model for Collaborative Logistics Planning By Manal Khayyat
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The model is described using the ODD standard

C

We have adopted this approach when
developing a simulator that allows us

to designh a network of flight paths

in the improvement of the last mile deliveries
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3 points outside the Residential area to receive the goods

| 2.-Free place in
’ the port of Cadiz
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Discussion
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Question 1
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Question 2
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Question 3

The current legislation prohibits drones flying
over urban centers, how could the authorities
be convinced to implement the necessary
legal modifications?

University of Cadiz Luis.lopez@uca.es
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Question 1 (part 1)
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Question 1 (part 2)
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Question 2 (part 1)
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Question 2 (part 2)
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Question 3
How could the authorities be convinced to
implement the necessary legal modifications?

We are part of an expert committee of different
institutions (public and private, police, fire
department, security companies, universities )
which tries to give advice to the National Agency
(Agencia Espafiola de Seguridad Aérea “AESA”)
regarding air security to modify the current air
norms about urban areas
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Conclusion
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Future Work

Show the design of the airways

Economically beneficial. Is it viable?

We have to convince our authorities
of the desirability of drones in the
urban logistics
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