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Problem formulation

In hospitals there are operation rooms in which

operations are carried out. Each operation has to be
assigned to an operation room in such a way that the
objective is being optimized.

We have build a Decision Support System (DSS) to
determine the smartest schedule for a day and the
corresponding performance, given the following inputs.

— An objective

— A list of operations that need to be carried out
— Restrictions

— Historical data (optional)
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Different objectives (1)

* Minimize overtime with a given occupancy

« Minimize the number of cancellations with
a given occupancy

« Maximize the number of planned
operations
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Different objectives (2)

« Minimize overtime with a given occupancy

P(Overtime) = P(Duration of operations > 7.45 hrs)

7;45 15::30
OK1 a b C d
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Ditferent objectives (3)

« Minimize the number of cancellations

Cancel if P(Overtime) > 50%

7545 155:30
OK1 e f g h
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Different objectives (4)

« Maximize the number of planned
operations

# of planned operations — expected # of
cancellations
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List of operations
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Restrictions

« Working day

* Time between operations

* Maximal expected overtime
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Solution technique

A Genetic Algorithm (GA) is a search
technique to find the exact or approximate
solutions to optimization problems.

Properties of GA:
- Inheritance

- mutation

- selection

- Crossover.
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Step O:

Create a random initial population

Step 1:

Evaluate the fithess of each
individual in the population

Step 2:

Stop if 100 iterations have been ¥

performed.
Else, move to step 3

Step 3:

Used GA

100
schedules

Selecting individuals according to

their fitness and randomly

Step 4:

Applying genetic operations
chosen parents to generate
offspring

to

Operation scheduler DSS
PICA seminar 10 maart 2008

Evaluate fitness

After 100
iterations

X best
+
100-X random

A 4

100 parents
+
100 offspring

A
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Applying genetic operations (1)

Remove operation
Add operation
Reschedule operation

Change operation order in a room
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Applying genetic operations (2)

Initial schedule

ID: 1 2 3 4 5 6 7 8 9 10 11 12
OK1: [1]1]0]0]|0|0|0|0|0O|1]|0]0O
OK2: |o|o|o|1|0|0|0|1]|0|0|1]|0
OK3: |o|o|1|0|1|1]|0|0]|0|0|O]|O
Facility: {1 (11|41 ]1|1]0][1[0|1]|1]0
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Applying genetic operations (3)

Facili

ID:
K1:
K2:
K3:

Remove operation

— | O O =| —
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Applying genetic operations (4)

Facili

ID:
K1:
K2:
K3:

Add operation

— | O O =| —

— | Ol O =1
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Applying genetic operations (5)

Facili

ID:
K1:
K2:
K3:

Reschedule operation

— | O O =| —

— | Ol O =1

Ol O O O|Ww
- O O =
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Applying genetic operations (6)

Change operation orders in room

ID: 10 2 3 4 5 6 7 8 9 1 11 12
OK1: |1|1]0|1|0|0|0O|O|O|1]|0O]|O
OK2: [o|o|0|0f0|0O|1|1|0|0O[1]0
OK3: |o|o|of0o|1|1]|0|0]|0|0|0O]|O
Facility: |1 (1{o1|[1|1[1]1]0]1|1]0
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Facili

ID:
K1:
K2:
K3:

Result

Schedule to be carried out

12 3 45 6 7 8 9 1011 12
11170{1/0({0}0|0|01(0]0
0/0/]0/0}0|O0O11}1]0(0}1]0
0/0/]0|0}1{1/0]0]0(0]0]0
111(0{1(1{1(1]1{0]1]1]0
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Demo

Operation Scheduler : x|
— iobjective Add Room
= Minimize Overtime Minirnum Crccupancy: I ap Mame; I
W e e e Don' | schedule if the probability of I 50 o Typels)h I
cancellation is more than: 2
™ Maximize # of Operations Select Types Add |
— Import [ Export Rooms — Rooms
Mame: Type(s):
fs1a515 - |
oK1 GYIMCH; RO VAT
oKz Y HLO KN MCH; URK  URO; AT
| E I Export | OK3 Y1 HLO HOM; MCH; LIRE
Ok 4 I HLO; MCH; URK; UR.O
K7 Y HLO MCH; TR AT
QS e iy
— Working Day QK9 GYIHLO;NCH; VAT
. QK10 HLC;MCH; WAT
Begin: I 07:45 QK11 Y HE G HL S HOM; LR AT
QK12 Y URE;URG
i I— OK13 MCH
Lol oK14 MNCH
QK15 HLO;MCH; WAT
QK17 MiZH
— Time Between Operations QK15 NCH
I 10 Minutes
— Cancellation Constraint
Cancel operation when expected
owertime is more than
I 15 minukes. Remove Selecked | Remove Al |
= Brevious | Mext = Exit |
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Performance

Performance of Minimize overtime

—— Best score
—— Average score
Worst score

1 8 15 22 29 36 43 50 57 64 71 78 85 92 99
Iteration number
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Questions
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