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Optimizing AED Placement for Timely Response to
Out-of-Hospital Cardiac Arrests

Jeongmin Son - Jeongho Im + Dowon Kim
Department of Industrial Engineering, Pusan National University

The number of out of hospital cardiac arrests has been on the rise for a variety of reasons. While cardiac arrest
poses a serious threat to life, the timely use of an Automated External Defibrillator (AED) can greatly increase a
patient’s survival rate. The distance between the AED and the site of the cardiac arrest can impact the patient’s
survival rate. As such, when determining the location of AEDs, it is crucial to take into account the inverse
relationship between distance and response time. In situations where multiple cardiac arrests occur in close
proximity, it may be necessary to have several AEDs available at a single location. This study examined the
impact of repositioning AEDs based on their distance from patients and the potential need for multiple devices at
one location. By comparing these results with the current placement of AEDs, we found that strategic
positioning can improve survival rates and better prepare for multiple simultaneous incidents.

Keywords: Out of Hosptial Cardiac Arrest(OHCA), Automated External Defibrillator(AED), Facility Location,
Fractional Coverage, Simultaneous Incidents
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Table 1. Comparison between Current Deployment and Relocation

j Latitude Longitude Current Relocation
deployment
1 37.424352 126.661532 1 0
2 37.424963 126.666087 1 1
3 37.427657 126.666587 1 1
4 37.420547 126.668587 1 2
5 37.419741 126.669166 1 0
6 37.423158 126.669892 1 1
7 37.418361 126.670609 1 1
8 37.419883 126.67098 1 2
9 37.41901 126.671071 2 2
10 37.421214 126.671226 1 1
11 37.415971 126.674089 1 1
12 37.415057 126.675168 1 1
Survival rate 4.23% 4.3%
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Table 2. Improvement in Survival Rate Through Overlapping

Installation
Number of overlapping | Improved survival rate
installation points compared to MCLP

p=13 0 0%

p=138 | 3.17%
p=23 2 6.76%
p=28 3 8.81%
p=33 5 11.32%
p=38 9 14.95%
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<Appendix>

<A 1> Proportion of demand points covered

Current deployment

Relocation of current location

Relocation with added bus stops

Cheong-hak

35.21%

46.01% 61.50%

Seon-hak

38.69%

38.69% 73.11%

<A2> Top 10 survival improvements at demand points in cheonghak-dong

Index of Survival rate of Survival rate of relocation Improved survival rate
demand point current AED deployment compared to current deployment
95 0.06% 0.61% 0.55%
58 0.00% 0.37% 0.37%
122 0.00% 0.19% 0.19%
96 0.03% 0.20% 0.18%
160 0.00% 0.15% 0.15%
28 0.12% 0.26% 0.13%
17 0.02% 0.14% 0.13%
190 0.00% 0.11% 0.11%
191 0.00% 0.10% 0.10%
93 0.00% 0.10% 0.10%

<A3> Top 10 survi

val improvements at demand points in cheonghak-dong

Index of Survival rate of Survival rate of relocation Improved survival rate
demand point current AED deployment with added bus stops compared to current deployment
58 0.00% 1.00% 1.00%
122 0.00% 0.88% 0.88%
48 0.00% 0.80% 0.80%
112 0.16% 0.84% 0.68%
95 0.06% 0.60% 0.54%
17 0.02% 0.49% 0.48%
209 0.31% 0.69% 0.38%
199 0.00% 0.32% 0.32%
113 0.00% 0.29% 0.29%
202 0.05% 0.28% 0.24%

<A4> Improvement in survival rate through three overlapping installation

Number of points with Survival rate in the event of Computation time Optimality gap(%)
three AEDs installed three cardiac arrests
p=6 1 7.62% 00:03 0.00
p=9 1 7.99% 00:03 0.00
p=12 2 8.29% 00:03 0.00
p=15 5 15.91% 00:05 0.00
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