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grade <wet= 

to estimate the patient9s workload and adapt the exercise 

the user9s state is 

user9s workload into two classes (low vs. high) with or 

to the robot9s standard sensors

technology9s

system9s adaptation 

20
24

 IE
EE

 In
te

rn
at

io
na

l C
on

fe
re

nc
e 

on
 S

ys
te

m
s, 

M
an

, a
nd

 C
yb

er
ne

tic
s (

SM
C)

 |
 9

78
-1

-6
65

4-
10

20
-5

/2
4/

$3
1.

00
 ©

20
24

 IE
EE

 |
 D

OI
: 1

0.
11

09
/S

M
C5

40
92

.2
02

4.
10

83
12

19

Authorized licensed use limited to: University of Cincinnati. Downloaded on March 29,2025 at 16:11:30 UTC from IEEE Xplore.  Restrictions apply. 



based on a noncontact eye tracker and one based on a <wet= 

adaptation was instead done by simply following the user9s 

– explained later). The <eye 
tracker & small= group had 21 participants while all other 

<monitored= with either an eye tracker or EEG sensor 
depending on the participant9s group. The eye tracker was the 

–

•

central 8target9 square). If the reticle stays outside the 

•

•

participant9s 
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prior to the participant9s arrival.

eye tracker group, the eye tracker was then <calibrated= by 

was <calibrated= by having participants briefly close their 

–

visual analog scale from <did not like at all= to <liked very 
much=. Participants rated all three simultaneously and were 

–

min timer and having them finish <setup= once 10 min 

was done based on participants9 preferences. Specifically, the 

adaptation followed the participant9s preference 70% of the 

following the participant9s preference, difficulty was adapted 

was assigned to the 8small9 group) or by 3 levels (if assigned 
to 8large9 group). When not following the preference, 

Both 8small9 and 
8large9
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Each participant9s self

<relative liking=. 

– η

η

–
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