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Background

ULD (Unit Load Device) are terms associated 

with transportation, particularly in the context of 

aviation and logistics. 

ULD plays a crucial role in optimizing the 

e f f i c i ency o f ca rgo t ranspor ta t i on by 

s tandard iz ing load ing procedures and 

maximizing the use of available space in the 

aircraft.
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Problem Statement
Types of ULD

Current State:  Air Canada have a passenger forecast 
data which enable the company estimate the number 
of bags per flight.  

Challenge: Air Canada lack a comprehensive forecast 
that encompasses all types of cargo.

Goal: Our aim is to create a forecast 
at the Unit Load Device (ULD) level 
by incorporating both baggage and 
cargo. 3 mostly used ULD types 
are PMC, AKE, AKH
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Aircraft Types
•8 aircraft types (789, 77W, 77L, 788, 76F, 320, 321, 333)
•Some ULDs are incompatible with some aircraft types
•ULDs have placement restrictions inside the aircraft

777-200LR(77L)

787-8 (788)

Cargo only

Baggages + Cargo
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Research Questions
How to 

predict the 
number of 

ULDs of 
each type 

that will be 
required for 
each flight?

Is it 
possible to 
refine those 
predictions 

by 
predicting 
how many 

ULDs of 
each type 

will be used 
for baggage 
vs. Cargo?

A r e t h o s e 
predictions 
phys i ca l l y 
f e a s i b l e ? 
That is, can 
t h e 
p r e d i c t e d 
ULDs form a 
v a l i d 
configuratio
n f o r t h e 
aircraft?
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Data Insight

Pros: Sufficient data 
Cons: so many data
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Data Information

Identify the ULD per 
type per flight 
number

Determine whether the 
ULD contained 
Baggage or Cargo.

• 18 months ULD data   

• ~ 4.5 million observations   

•  46 fields for a single ULD 

Relevance 

• Date ( months ) 

• Flight number 

• ULD types 

• Aircraft type 

• Leg original to destination 
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Variability of each ULD type number among Aircraft Types
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Variability of each ULD type number among months
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Percentage of each Aircraft type among ULD types in both training and test sets  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ULD type number Distributions

Zero inflated 
distributions
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Zero-Inflated Poisson (ZIP) Model 

Different types of ULD number are 

fitted by different ZIP models by the 

R-glmmTMB 
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Extreme Gradient Boosting (XGBoot) Model  

• Build a sequence of decision trees

• Optimize the predictions from the  sequencial decision trees
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Loss Function
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Result

XGBoost VS ZIP models by MAPE over all flights
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MAPE per Aircraft type

Aircraft 
type

AKE PMC AKH
XGB ZIP XGB ZIP XGB ZIP

788 2,19 1,91 1,73 1,40 0,05 0,24
77W 3,17 3,02 2,42 2,12 0,03 0,18
789 2,68 2,36 2,02 1,70 0,04 0,10
77L 2,65 2,57 1,72 1,54 0,05 0,30
321 0,14 0,00 0,06 0,00 2,23 4,28
333 2,35 1,95 1,95 1,45 0,04 0,12
320 0,14 0,00 0,08 0,00 2,12 3,34

76F 1,36 1,09 4,19 4,29 0,03 0,28
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Summary

• The model predicts the ULD usage with 

reasonable accuracy. 

• These approaches have proven highly effective 

not only for passenger segments but also for 

forecasting the appropriate ULD types utilized.
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Recommendation and future work

Consider more complex 
ULD configurationsImproving the predictorConsidering additional 

data features 
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Questions



aircanada.com

Merci 
Thank You


