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ABSTRACT

Recent research has shown that hundreds of millions of workers

worldwide may lose their jobs to robots and automation by 2030,

impacting over 40 developed and emerging countries and affect-

ing more than 800 types of jobs. While automation promises to

increase productivity and relieve workers from tedious or heavy-

duty tasks, it can also widen the gap, leaving behind workers who

lack automation training. In this project, we propose to build a tech-

nologically based, personalized vocational cyberlearning training

system, where the user is assessed while immersed in a simulated

workplace/factory task environment, and the system collecting

and analyzing multisensory cognitive, behavioral and physiological

data. Such a system, will produce recommendations to support

targeted vocational training decision-making. The focus is on col-

lecting and analyzing specific neurocognitive functions that include,

working memory, attention, cognitive overload and cognitive flex-

ibility. Collected data are analyzed to reveal, in iterative fashion,

relationships between physiological and cognitive performance

metrics, and how these relate to work-related behavioral patterns

that require special vocational training.
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1 INTRODUCTION

Workplace cognitive training for automation has many challenges,

due to the complexity and variability of human nature. The aim

of this project is to develop a prototype that can "unlock" and

analyze complex cognitive human behavior as manifested in au-

tomated work environments. We propose a set of generalizable

cognition-recognition tools, that can be applied across different

domains and focus on cognitive assessment and training. In con-

trast to traditional vocational training done with manual paper and

pencil recording, we propose to build an intelligent, data driven

modular cyberlearning prototype system, called v-CAT (Vocational

Cognitive Assessment and Training). While decreasing the expert’s

workload and maximizing learning efficiency via user personaliza-

tion, v-CAT becomes progressively autonomous, offering reconfig-

urable training options. The goal of v-CAT is to design autonomous

training systems that are tailored to the special needs of each in-

dividual user. For this reason, v-CAT’s first phase is a cognitive

assessment phase that provides immersive hands-on experiences

to the user through a battery of context-aware tasks that are used

to collect multisensory data.

This immersive task-engagement is done through a set of care-

fully designed workplace task simulations during which wemonitor

the user’s actions and reactions, and collect and analyze a variety of

datawith different sensors.While the user executes an assigned task,

we collect and analyze three types of data, behavioral, physiological

and human input data, which are used to produce recommenda-

tions for personalized training to support targeted decision-making.

To do the analysis of the task-derived data, we use state-of-the-art

technologies in Human Computer Interaction (e.g., AR, VR, sensors)

and, more importantly, Machine Learning (ML). In particular, we

apply Deep Learning (DL), and Reinforcement Learning (RL) to

identify, compare and prioritize specific training needs for working
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