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On-demand courier-parcel delivery

Roadie is Send your stuff for cheap.

carpooling for cargo. Local or national. Boxed or not.
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What is the spatial division?
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Division of the Roman Empire

Borders of the Roman Empire in 895 CE under Emperor Theodosius
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A Ancient History Encyclopedia www.ancient.eu
sy Creative Commons Attribution-NonCommercial-ShareAlike 4.0

Graph source

The map is collected from https: //www.worldhistory.org /image /11818 /western--eastern-roman-empire-395-ce /

Icons of soldiers and cavalrz\ come from Video Game “Age of Empires II”.
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What is the spatial division? SYDNEY

[~ oo~ "o e 3 T e~
| Operat .gﬂﬂ I Operato@ I Dperatc@/\\\ I Operalor;_ I

I Ty T S il
—H. ﬁ ] [d | jﬁ; | |
| |

L Workstation1 |, Workstation2 |,  Workstation3 | | Workstationd I

Back of the line

(b) U-shaped assembly line
Graph source

https: / /www.researchgate.net /figure /Assembly-line-types-in-terms-of-the-layout figl 352202986
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Why is spatial division implemented in deliveries? _' SYDNEY

* Localized Knowledge

* Efficiency

>

- Couriers

B——A Parcel requests

n

D)
1
r

N Pick-up location

A Drop-off location

& B W B arrive in sequence.
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& B W B arrive in sequence. Dispatching rule: FCFS SYDNEY
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No spatial division and single-hop Two-area division and multi-hop
Total distance: Total distance:
Ly =1+6+V52+3~17.21 Ly =1+3+V13+3+V13+3+V13 +3 ~ 23.81
L, =V374+64+V52+3 ~ 22.29 L, =V18+3++V13+ 6 ~ 13.85
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Single-hop vs. Multi-hop iy SYDNEY

Single-Hop Parcel Delivery:

a5

Origin Destination

Multi-Hop Parcel Delivery:
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Origin lotus leaves Destination Origin Transfer lockers Destination
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<:> Courier
Vs area

pagh

: ® Lockers
4 / .-""" \.‘.“ Y o : : ) "
_/ ~N_/ \I/ — = = Connectivity
Network 1 Network 2 Network 3
Number of Lockers: 42 Number of Lockers: 36 Number of Lockers: 24
Number of Edges: 159 Number of Edges: 159 Number of Edges: 99
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How do we assign parcel requests to couriers?

1. Parcel transfer route search

gum—

Parcel transfer route 1

Parcel transfer route 2
Parcel o —

2. Courier-task assignment

— Task 1

Task 2
Parcel transfer route 1 —=

Parcel transfer route 2
Parcel o — -
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Optimization case study: 1000 parcels and 24 couriers SYDNEY

e  Origins o Destinations Arrival time = 0.3 A Couriers

%00 Network 1 90 Network 2 90 Network 3
8751 — Single-hop assignment 8751 Single-hop assignment 8751 Single-hop assignment
—— Multi-hop Heuristics —— Multi-hop Heuristics —— Multi-hop Heuristics
8501 Multi-hop Linear solver 8501 Multi-hop Linear solver 8501 — Multi-hop Linear solver
n 825 w 8251 w 8251
o)) o)) o
.£ 800 .£ 800 | .£ 800
S S S
T 775 o 775 T 7751
= 750 = 750- = 750
725 7251 7251
700 700+ 700+
10111213 141516 1.7 1.8 1.9 20 1011121314 1516 1.7 1.8 1.9 2.0 101112 1.3 1.4 15 16 1.7 1.8 1.9 2.0
a a a
Multi-Hop Courier-Parcel Delivery through Spatial Segmentation of Labor. Page 10

Yue Yang, Andre van Renssen, Mohsen Ramezani



THE UNIVERSITY OF

SYDNEY

Occupation rate of couriers

Network 1 Network 2 Network 3
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