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Local cabin baggage screening (LCBS)

› Images are analysed at the checkpoint

› Screener is positioned at the lane

Comparing Screening Performance in LCBS vs RCBS 15

Remote cabin baggage screening (RCBS)

› Central image processing (CIP): 
Images are pooled and sent to a remote room

› Screener is positioned in a remote room 
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Method 16

Threat image projection (TIP) Data

› Fictional threat items (FTIs) are projected into X-ray 
images during regular baggage screening

› TIP system records whether the analyzing screener 
has detected (hit) or missed (miss) the item

› Hit rate and processing time on TIP images 
can be calculated

› TIP data from a European airport with LCBS & RCBS in 
place

› The same screeners worked in both settings

▪ 642,035 decisions on TIP images made by 
1,482 screeners
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17Investigating Screening Performance

Detection of prohibited 
articles (hit rate)

Processing 
time/reaction time

Environmental stressors 
(noise) and social 

stressors (queuing)

Time on task and 
task load

Inter-individual 
performance of 

screening officers
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Question:

Question for the Audience:

› Which of the following statements do you expect to 
be true?

▪ A. Higher Hit Rate & Higher Reaction Time

▪ B. Higher Hit Rate & Lower Reaction Time

▪ C. Lower Hit Rate & Higher Reaction Time

▪ D. Lower Hit Rate & Lower Reaction Time

▪ E. There is no correlation 

Detection of 
prohibited 

articles (hit rate)

Processing 
time/reaction 

time 

The correct answer is:

› A. Higher Hit Rate & Higher Reaction Time

Expected findings for remote screening (RCBS)
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Processing Times 19

› Reaction times for hit and miss differ:

▪ Processing times in remote screening are 
faster for hits

▪ Processing times in remote screening are 
slower for misses

Expected findings for remote screening (RCBS)



NEXT

Noise and Social Stressors 20

› Noise
▪ Conveyor belts, engines, chatting public, 

announcements

▪ LCBS = 56 to 68 dBA

▪ RCBS = approx. 40 dBA (office)

› Social Stressors

▪ Difficult and impatient passengers or 
transporters

▪ Queues, time pressure 

Expected findings for remote screening (RCBS)
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Time on Task and Task Load 21

Expected findings for remote screening (RCBS)

› As expected, hit rate decreased with 
increasing time on task and task load (in 
both settings) 

▪ Stronger decrease when task load is higher 

› What has the biggest effect in detection 
performance?

▪ A. Noise and Social Stressors

▪ B. Time on Task and Task Load

▪ C. Both Equally 

The correct answer is: 

› A. Noise and Social Stressors
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Conclusion 22

› First evidence for better 
human-machine system 
performance in RCBS

▪ Higher hit rate in RCBS 

▪ Some costs in 
efficiency (response 
times slightly higher)

› Time on task and task 
load are relevant in both 
work settings

› Comparable effect sizes for 
[work setting], [time on task] 
and [task load]: 

▪ Each led to changes of 
1-2 percentage points in 
the hit rate

› Differences between 
individual screeners are larger 
than effects of work setting, 
time on task and task load

▪ This underlines the 
importance of 
computer-based training
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Thank you for now!
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29Enhancing Detection Capabilities

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Exposure to objects not often encountered in everyday life 

Training to identify objects in different rotations, when 
superimposed by other objects and in complex images

Display of training  images tailored to the knowledge and 
skills of each individual

Increasing detection performance while decreasing 
response time despite geographical dispersion 
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30Evolving Role for the X-Ray Image Analyst

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Training and Evaluation of new Systems and Technologies (TEST) 

› Shift towards a more expert role for screening officers

▪ Interpret and resolve alarm frames from 
different sources 

▪ More complexity and autonomy on task

▪ More knowledge about technology and objects

› New challenges for training

▪ Training needs to empower the screener

▪ Training needs to enhance knowledge about 

forbidden objects and everyday objects 

▪ Training needs to be more in depth and not only 

simulate the decision itself

Automation

AI

New X-ray 
technology 

TRAINING

CONCEPT
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31Evolving Role for the X-Ray Image Analyst

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Training and Evaluation of new Systems and Technologies (TEST) 

› Local vs remote screening

› With local screening, 
officers can communicate
and work as a team
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32Evolving Role for the X-Ray Image Analyst

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Training and Evaluation of new Systems and Technologies (TEST) 

› Local vs remote screening

› With remote setting, the
screening tasks needs to
decide and take action
based on own judgement
only
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33Evolving Role for the X-Ray Image Analyst

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Training and Evaluation of new Systems and Technologies (TEST) 

› Local vs remote screening
› With remote screening, the screening

task also needs to provide decisions
without having verbal information
from the image analyst
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34Evolving Training Concept for 3D Systems

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Integrated Aspects of Psychological Research  

object
naming

simulated 
decision

immediate 
feedback

in-depth 
information

3-dimensional 
interaction

visual 
search

adaptive 
repetition
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35Evolving Training Concept for 3D Systems

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Simulation
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36Evolving Training Concept for 3D Systems

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Simulation

Feedback
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37Evolving Training Concept for 3D Systems

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Simulation

Feedback

Search task
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38Evolving Training Concept for 3D Systems

Individually adaptive 
computer-based 

training (CBT) is a very 
powerful tool

Inter-individual 
performance of 

screening officers

Simulation

Feedback

Search task

Self- 
assessment
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Computer-based Training (CBT) 39

› High Energy

› Conventional

› 3D CT

› Standalone CBT 

› Integrated CBT

CBT

Integration 
Platform

DWH Images
Functio
nality
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Integrated Solution 40

Flow of images 
from operations

Image libraries 
from CBT

Bespoke image 
libraries 
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Integrated Solution 41

CASRA 
Merger

Partner

Recording 3D Model
Composed

objects

Scenarios

Real 
Object

Bespoke image 
libraries 
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Principle of 2D Recording 42

3D object is scanned from as many angles as possible to create good 2D coverage
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Examples of Recorded Objects 43
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Real or Merged? 44

real         merged

› Which one is the merged image? 

A B



NEXT

Recorded or Merged? 45

real         merged

› Which one is the merged image? 

A B
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High Energy Merging 46

› Merging methodology refined to work with 
large quantities
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WCO TEG-NII & UFF 47

› UFF facilitates interoperability of NII systems 

› UFF supports exchange of images within and 
between Customs administrations

› UFF has allowed the development of larger datasets 
and image libraries to train humans and beyond…..



NEXT

48

Thank you for your attention!
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