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HOW TO UNDERSTAND THE I MPACTS OF PARAMETER 
CHANGE O N THE O UTPUT O F THE O PTI MI ZATI O N?

The research describes the deployment of a sensitivity analysis on an 
Activity Chain Optimization (ACO) system that uses GA to solve the TSP 

and investigate the impacts of the main parameters on the outcomes of the 
optimization system.
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transport mode

usable starting battery level

usable finishing battery level

population size

crossover probability

charging stations to keep

generations

mutation probability
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Use r pre fe re nce s

s t a rt  t ime
e nd t ime

t ra ns port
mode

ba t t e ry le lve l
s t a rt  - fin is h

• No major variation
• Low standard deviation
• End time 1350 exception

• CAR: Low deviation
• WALK: High impact from 

route change - low speed
• EV:  Recharge detour - TT  

higher than CAR
• BIKE: WALK similar, but a 

lower impact from a route 
change - high speed

• PUBLIC TRANSPORT: 
high range and deviation -
unexpected travel time.

• No attendance of battery 
level constraints
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Ge ne t ic ope ra t ors

popula t ion
s ize

ge ne ra t ions
cros s ove r

proba bilit y
• The consistency of 

the results 
increases with the 
increase of the 
population size

mut a t ion
proba bilit y

• No tendency 
observed

• A low number of 
generations - good 
results

• Higher 
probabilities 
increase diversity

• Better results 
above 0.5

• Higher and lower 
probabilities -
better results

• Higher  
probabilities may 
disfigure heredity
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ACO pa ra me t e rs

numbe r of cha rging s t a t ions  
t o  ke e p

numbe r of a lt e rna t ive  
loca t ions  t o  ke e p

• Car-wise behavior - needs more 
investigation

• Slightly decrease of deviation with the 
increase of alternative locations
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Analogous behavior to 
other researches

Gen et ic oper a tor s

The OFAT analysis 
should be 
complemented by a 
global method

Complemen ta t ion  
of a n a lysis

CO NCLUS I O N

All the results provided 
insights into the 
behavior of the due to 
the input parameter 
change

Beha vior

• Real activity chains
• Outlier results
• Transport modes 

peculiarities
• Fitness weights 

performance
• Electric vehicles
• Increase number of 

iterations
• Small step sizes

Fur ther
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