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1. Mass customization and Industry 4.0 technology will
challenge operator mental workload (MWL).

2. Optimization of MWL will be imperative.

è Need for objective and wearable MWL measurement.

• From literature:

a. Most robust biometric correlates of MWL: EEG, pupil
size, fNIRS, HRV, but only in controlled laboratory
settings and rather obtrusive.1

b. Recently, pupil size (i.e., a renowned and robust lab
measure) measurable with eye-tracking glasses.

• First exploration of external validity of pupillometry,
specifically in a manual assembly context.

• Exploring confounding variables emotional load, mind
wandering and being fed up with a task.

• Within-subjects design, semi-controlled environment 
• 21 participants (university students, 33.3% female, Mage = 23.3, SDage = 3.25) 

performing 2 assemblies: 
Low complexity                   High complexity

• Conceptual framework2 contextualizing measurement

• Measures: average pupil size captured with SMI Eye-
Tracking Glasses + subjective estimations of MWL, 
complexity, emotional load, being fed up with the task 
and mind wandering.

• H1: Average pupil size will be larger in the high complexity 
condition as compared to the low complexity condition.

• H2: Subjective MWL will be higher for the high complexity 
condition as compared to the low complexity condition.

• Pupil size did not differ significantly between the two 
conditions (H1 not confirmed).

• Subjective experience (H2 confirmed), the complexity 
manipulation check, emotional load, being fed up with the 
task and mind wandering did significantly differ between 
between the two conditions. 

1. Lab vs. real-life measurement: main future challenge

2. Future pupillometry should tackle:
a. Strong variation in luminance reflected by work station

b. Overload related to smaller pupil (curvilinear relation)

c. Mind wandering related to larger pupil

d. Effects of operator movement on pupil size

e. Adequate sample size
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NOTE: the current work is currently under review in the form of a 
more extensive journal paper.
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