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ABSTRACT 

Coordination involves the re-deployment of payload between depot and customer, 

and includes split deliveries, load transfers and load swapping,  facilitated by the 

establishment of coordination sites at strategic locations .  Real-world coordination 

includes mid-air refuel l ing, the use of tem pora ry replenishment sites, trai lers left 

for later u plift by their towing vehicles, bu lk  re-suppliers travelling to field 

operatives, fleet re-supply, and cou riers swapping loads on the side of the road . 

This thesis models the coordination process and investigates the basic types 

of coordination in sing le depot, pure delivery systems in both the Euclidean p lane 

and the rectilinear g rid network. Strategies a re developed for dealing with dynamic 

situations in the rectilinear g rid , which a re based on the pre-processing of scenarios 

in order that dispatchers may select a suitable response from an existing selection 

at the time that dynamic val ues a re revealed . 

In  addition ,  a procedu re is suggested that reduces the number of edges and 

vertices of  a rectilinear g rid to those that may be usefu l within a coordination h u l l .  
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GLOSSARY 

Centroid 

Close l ist 

Com modity class 

Coord i nated system 

Coord i nation 

Coord ination hu l l  

Coord ination point 

Coordination site 

Cu i  de sac 

Del ivery t ime 

Demand 
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Geographical  centre, weighted by population . 

List of vehic les that a pproach with in  the near rad ius of 

each other, and the time step at which th is happens. 

Type of payload . 

A routing  and shedu l i ng system to which coord ination 

has been a p pl ied . 

A relaxation of the standard VRP i n  which the load for a 

customer  is a l lowed to vary its i ntegrity or carriage 

before arrival at that customer. 

Area of a graph with i n  which l i e  a l l  nodes and depots 

and the region in which coord ination can occur. 

Location at which coord ination may occur. 

Location at which coord ination does occur. 

A section of path that has a n  intersection at on ly one 

end .  

The t ime requ i red to  del iver  a customer's demand - a 

l i near function of the demand and the d istance 

travel led to reach the customer's node .  

The  requ irement by  a node of  goods .  
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Edge 

Essential point 

Existing  route 

Goods 

G raph 

G rid reduction 

Horizon 

Load p lan 

Made edge 

maxVehCap 

maxVeh Dist 

Maxim u m  vehicle 

capacity 

Maximum vehicle 

d istance 

A l i nk  between two vertices i n  a g ra ph . 

Node or depot. Such a point must not be el im inated 

from a g raph .  

A route that has been identified without recourse to a 

change mechan ism, e . g .  load swapping,  that may be 

a pp l ied . 

Items that a re del ivered to customers. M ay be d ivided 

i nto d ifferent types. 

A com bination of nodes, vertices and edges 

rep resenting a system of customers, depots and vehicle 

routes. 

Removal of non-essentia l  edges and vertices from a 

recti l i near g rid . 

Tem poral l im itation . 

Result  of routing  and  schedu l i ng .  The fina l  assignment 

of nodes to routes and to vehicles . 

An edge that has been created, i .e .  i ncorporated i nto a 

tou r, u sua l ly after other  edges. 

Variable representin g  maximum vehicle capacity. 

Variable representin g  maximum vehicle d istance .  

The maximum amount o f  payload that can b e  carried at 

any one time by a vehicle .  

The  maximum d istance perm iss ible  by  l aw (or  by  other  

means) that any one vehicle  may travel d u ring one 

work cycle . 



Metastable state 

M u lt i -routed vehicle 

Node 

Orientation 

Path 

Phase space 

Pre-determi ned 

Near rad ius  

No Choice String 

Nodal zone of 

infl uence 

Non-coord i nated 

Payload 

Recti l i near g rid  

Routing  scheme 
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A transition state between two stable states. 

A vehicle that services more than one route. 

Customer, represented as a location  on a two­

d i mensional g raph . 

An ind ication of the d i rection of travel of a vehicle 

around  a route . 

The actua l  locus of a veh icle, inc luding nodes vis ited 

and a l l  intervening pOints .  

The phase space of  a system is the space of  a l l  possible 

states or behav iours .  

Decided i n  advance .  

Distance from node or path that i s  investigated for 

coordination possib i l ities. [§4 .8]  

A section  of  a path the has no intersections except at  

the ends.  

The area defined by a m in imum d istance from a node 

within which coord ination has no s ignificant effect. 

Something to wh ich coordination has not bee n  app lied . 

A generic term for a nyth ing  carried by a vehicle that 

can be col lected a nd/or de livered.  

A mesh that consists only of stra ight l ines intersecting 

at right angles. 

Result  of rout ing and schedu l i ng for a system of nodes, 

depots, demands and vehicles. 
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Route structu re 

Service 

Spatial 

Spl it del ivery 

Surplus table 

Tem pora l  

Threshold 

Transfer 

U pl ift 

Vehicle 

Work cycle 

The actual nodes attended (eve n  if not serviced ) by 

each vehicle, in the order in wh ich they are visited . 

To satisfy the demand (of a node) . 

Concerned with distance and physical location .  

The demand of a node is del ivered i n  batches, possibly 

by more than one vehicle (at the same or d ifferent 

times) or by the same vehicle at d ifferent t imes. Where 

spl it del iveries are permitted, the demand for a 

particu lar node could even be spl it  en route, carried by 

different veh icles, re-combined and  delivered i ntact to 

the node. 

Table ind icating the d ifferences between actual  

payloads and/or distances and potential (capacity) 

va lues.  

Concerned with t ime. 

Spatia l  l imitation . 

The movement of goods from one location to another. 

Col lection by a vehicle, e . g .  of goods. 

Any object capable of carrying payload, e .g .  truck, 

p lane, bus, van .  

The length of time in  which vehicles may be away from 

the depot . At the beg inn ing of the work cycle,  vehicles 

leave the depot to service nodes; at the end of the 

work cycle, al l  vehicles must have been retu rned to the 

depot . Normal ly  has the value of one working day.  


