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The Problem
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Plan: Optimisation & Simulation
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Optimisation

= Maximise expected survival
= Population based neighbourhood
search heuristic

= Consider vehicle utilisations
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Primary Vehicle Allocation

Secondary Vehicle Allocation
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= Discrete event simulation
= Jobs are customers

= Sequential simulation logic
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Evaluation KPIs




Number of patients of a Number of patients of a
speciality in K 4 surviving speciality in Kp surviving

} [
g (ZmZa> = Z Z Z wy Ak Wppa + Z W Apk Wipa
pEP acA \kEK 4 keKn

Expected number of patients .
surviving, given allocations Zg Weights
and Z,




Probability of surviving

Probability of patient speciality & at Probability of that a primary vehicle is not busy
location p being seen by a primary
vehicle from station a and survivng

Probability all closer primary vehicles are busy
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Probability of surviving

Probability of that a secondary vehicle is not busy

Probability of patient speciality k at Probability all closer secondary vehicles are busy

location p being seen by a vehicle
from station a and survivng Probability all closer primary vehicles are busy
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IProbability all closer secondary vehicles are busy

Probability all closer primary vehicles are busy

Probability of that a primary vehicle is not busy

Probability of surviving






Objective Value

I ” UHHHT

il

|

[ Population
—— Best

Population size =100

Keep size = 20
Inital mutations = 6
Cooling rate = 0.1
Generations = 200

Generations







Customers are ambulance jobs
Ambulances are servers
Jobs routed to closest ambulance

Sequential logic for secondary
vehicles
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Current vs Optimised

Allocation Baseline Improved

Ambulance Utilisation ~ 28.30% 28.37%

RRYV Utilisation  20.43% 16.67%

Mean Response Time (mins) 17.67 17.83
Percent Abandoned 0% 0%
Expected Survival  98.34% 99.75%




Summary & Future Work

MESLMHPHF objective function
Considers utilisations

Simulation model

Consider demand scenarios

Consider vehicle numbers

Location dependent u's

Replicate work with Welsh Ambulance Trust
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