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The Problem
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Survival Functions

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Response Time (minutes)

0.0

0.2

0.4

0.6

0.8

1.0

S
uc

ce
ss

 P
ro

ba
bi

lit
y

s8(t)
s(t) s(t) =

(
1 + e0.26+0.139t)−1

sL(t) =
{

1 if 0 ≤ t ≤ L
0 if t > L



Plan: Optimisation & Simulation

Optimisation
•Maximise expected survival
•Population based neighbourhood
search heuristic
•Consider vehicle utilisations

Simulation
•Discrete event simulation
•Jobs are customers
•Sequential simulation logic

Primary Vehicle Allocation
Secondary Vehicle Allocation

Hyperparameters Data

Evaluation KPIs

Current Allocation
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Heuristic
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Optimised Allocation



Simulation

Ciw
• Customers are ambulance jobs
• Ambulances are servers
• Jobs routed to closest ambulance
• Sequential logic for secondary

vehicles



Simulated Routes



Current vs Optimised



Summary & Future Work

• MESLMHPHF objective function
• Considers utilisations
• Simulation model

• Consider demand scenarios
• Consider vehicle numbers

• Location dependent µ’s
• Replicate work with Welsh Ambulance Trust
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