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Introduction
Real-Life challenges for home care providers in Australia:
• Over the 20 years (1999-2019), the proportion of the population aged 65 years and over

increased from 12.3% to 15.9%.
• At 30 June 2020, 42,436 people were using home care services.
• There were 55,483 people who were seeking a home care service at 31 March 2021.
• Home care providers spends a significant amount of money to compensate workers for

travel distance, because the current plan of caregivers is inefficient.
• Australia is a multicultural country, and it is not surprising that clients request to be vis-

ited by a carer who can speak in their native language
• Clients and workers may have any preferences which must be considered.

Figure 1: An illustrative example of home care routing and scheduling problem.

Data and Methods
We developed a mathematical model to minimise the total cost of the operation for home
care providers with considering real constraints.

Figure 2: Objective function and practical constraints of the mathematical model

Research challenges for home care planning
• Solving home care planning is computationally expensive.
• Commercial solvers are incapable of generating results for large instances.

Multi-step clustering algorithm We introduced a multi-step clustering algorithm to solve
large size instances (500+ clients).

Figure 3: Multi-steps clustering approach

Results

Figure 4: =Final clustering using AHC-MKM (Left) and OP-MKM (Right) algorithms. Different colours used
to specify different clusters in each graph.

Figure 5: Comparison the performance of OP-MKM and AHC-MKM algorithms in finding the total travel
time and number of caregivers for each defined cluster. the total number of OP-MKM and AHC-MKM are 20
and 21 respectively.

Figure 6: Final results of the large-sized benchmark calculated using OP-MKM and AHC-MKM algorithms-
small-sized clusters. No. C: Number of used caregivers. OP: OP-MKM, AHC: AHC-MKM. Min TT: Minimis-
ing the total travel time of caregivers, Min TT-C: Minimising the total travel time and number of caregivers,
TT: Total travel time of caregivers, TD: Total travel distance of caregivers, Time windows is 15 minutes for all
instances.

Figure 7: Final solution for 169 clients - Large-sized instance. TW: Time windows of clients per minutes. Min
TT: Minimising the total travel time of caregivers, Min TT-C: Minimising the total travel time and number of
caregivers, TT: Total travel time of caregivers, TD: Total travel distance of caregivers. Total: The final solution
for 800 clients

Figure 8: The experimental results for Homberger’s instances using multi steps clustering approach. N:
Number of customers, K: Number of vehicles, C: Capacity of vehicles, NV: Number of occupied vehicles, TD:
Travel distance (km), CT: Computational time (s), Gap: Difference of our result with the best published result,
Q: Number of occupied vehicles

Summary
1. Results of the model demonstrates 48% improvement compared with the current plan of

the home healthcare provider.

2. An incompatibility report for the current schedule of the homecare provider reveals that
not all clients and caregivers are being served according to their preferences and require-
ments while our model suggests a plan comprising all defined constraints.

3. The performance of the clustering framework has been evaluated using Gehring and
Homberger’s Instances. The gap for almost all instances is less than 10% and the compu-
tational time is good enough for operational purposes.

“Caregiving often calls us to lean into love we didn’t know possible.” - Tia Walker, The Inspired
Caregiver: Finding Joy While Caring for Those You Love


