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* Big data fuels artificial intelligence Experiential Supplements
» Experience fuels natural intelligence information produced
» Can be generated only by humans from experiences

« cannot be generated by Al

Research Issues

How to sense

How to produce

Change How to apply
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Deep Sensing E-learning systems in the future

Eye tracking
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Shallow Sensing

Current e-learning systems
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facial expression
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physiological response
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eye gaze

pupil diameter
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How to sense the learning
experience?
Cognitive activity and internal states

->Physical and physiological sensing
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Physical: concentration, interest

Keystrokes Accelerometer Seat pressure
& gyroscope
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Y Direction
Yaw C) Acceleration

X Direction
Acceleration ¢

Roll Q
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Physiological: stress, confidence...

BVP, EDA.. Fye tracking Thermographic
camera
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Applications

German
Research Center
for Artificial
Intelligence

OSAKA
PREFECTURE
UNIVERSITY
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Estimating the confidence
based on keystrokes

Experiment: 12 participants x 120 questions

Validation Classifier ~ Accuracy [%]
baseline 62.27
user-independent SVM 89.10

Takanori Maruichi, OPU
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Estimating the engagement
with a seat pressure sensor
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Kazuaki Nomura, OPU
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Estimating the confidence
with an eye tracker

S TConfident | Unconfident

Correct © Good! ® Luck?
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at all times for security reasons: staffand speakers.
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(A) mo"h],tor (B) monitgred
(C) be monitored (D) hgve monitored

Kento Yamada, OPU



— o .
< = : : , : : Human-Mach
/ﬁ; Intelligent Information Processing Systems Creating Co-Experience w‘ H;Tmo;fowg

Experiential Knowledge and Wisdom with Human-Machine Harmonious Collaboration % b4 Collaboration

Supplements

Estimating the understanding
with an eye tracker
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Subjective and objective understanding Predicting difficult words

Charles Lima Sanches, OPU Ayano Okoso, OPU
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Estimating the mental workload 4
with a thermo. camera

input fixation saccade temperature

interest comprehension workload

Shoya Ishimaru, DFKI
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Machine-in-the-loop

to assist students

Sensing
i ."37 o)
fNIRS SMI Mobile Pupil

Eye Tracking glasses

¢ 0%

GoogleGlass E4 wristband Emotiv EEG

JINS MEME FLIR One Tobii eye trackerd

Shoya Ishimaru, DFKI
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Activity: reading a book
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