Optimizing routing and scheduling
decisions in Homecare
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A two-day event inspiring an outcome-focused home healthcare industry.




O A Patient/Nurse not available
@ Available day for the service

A Work day of the nurse

Each service needs 3 visits
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The home health care problem

* Could be see as a mix between a multi-attribute VRPand an assignment problem

* Foreach service visit, we need to decide :

* Which day inthe week ?
* Whois the care giver ?
* At whattime ?
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Hard constraints of the problem
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Soft constraints of the problem
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Our method of resolution
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The Adaptive Large Neighborhood Search

* The ALNS has been introduced by Ropke & Pisinger in 2006 for the PDPTW

* Permits to take into account a great number of visits

* Very flexible, permits to easily add new constraints and new operators
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ALNS Routine

Create initial solution
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Do a destroy operation

Do a repair operation
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Destroy Operators

Wheel Selection

Random

Nurse
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Repair Operators

Wheel Selection
Sort the visits by :

!
Percent of
Number of Percent of congestion
possible scheduled of the
routes visits possible
routes

Complete Week Scheduler

Greedy Allocation Algorithm (With noise)
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End of a segment procedure

Do all the possible relocates
¥
Optimize per day
____ Local Search
y
Optimize per group of routes

v
Do all the possible relocates
Reset the operators scores
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Tests and results

W HANALOG AayaCare



1 instance = 1 real week
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300 sec, 30000 iter. Real Instances

Variation of the total traveltime Variation of the fidelity
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B Actual M Reoptimisation B Actual B Reoptimization
Reduction of the travel time by 33,49% in Increase of the continuity of care by 15,92% in
comparaison with the actual solution comparaison with the actual solution
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300 sec, 30000 iter.
Plus 2 available days for
40% of the services

Real Instances

Evolution of the total travel time .
Evolution of the fidelity
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Instance 1 Instance 2 Instance 3 Instance 4 Instance 5
B Actual MReoptimisation B With Flexibility
B Actual MReoptimization M With Flexibility
Reduction of the travel time by 35,61% in Increase of continuity of care by 27,99% in
comparaison with the actual solution comparaison with the actual solution
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300 sec, 30000 iter.
We don’t take into
account the past
continuity.
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300 sec, 30000 iter.
We add a cost on the
utilization of a nurse work day

Real Instances

Evolution of the total traveltime )
Comparison of the necessary number of word days
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Conclusion

* We have developped an algorithm to solve the home health care problem

* Early test shows that our algorithm seems effective and permits to save at least 33% of the care
givers travel time and increase continuité of care.
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