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Introduction

Caged robot

N

Intrinsic safety of robot

Level of collaboration

Figure: Transition from caged robots, to human-robot interaction (HRI), to human-robot
collaboration (HRC), to physical human-robot collaboration (pHRC), to human-robot teaming
(HRT).
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REALITY-VIRTUALITY CONTINUUM
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Introduction

Table 1. Multi-Sensory Extension of the Reality—Virtuality Continuum

RV Vision Audio Touch Smell Taste

Parti-

tion

RE Natural Environmental Physical Natural Natural taste
vision sounds touch scents

AR Digital 3D spatial Wearable Scent Limited taste
overlays audio haptics augment. augment.

AV Blended Virtual audio Tactile Simulated Basic taste
objects feedback scents sim.

VR Synthetic 360° audio Force Digital Synthetic
visuals feedback scents taste
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Palpation examination overview
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Methodology

Proxy finger method

@ rrvsicacposimon @) PROXY POSITION

.\

Real hand Proxy/Virtual hand

Distance(Vrpos, RealHandPos)

;: ; : Fingertip distance

» Proxy finger method NN
from state of art m*a = Fa - Fres

—
E»force‘applied by finger
Fres : resistive force
applied by object surface
a: fingertip acceleration
m : hypothetic fingertip
mass

» Proxy finger project
implementation diagram
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Proxy finger method

Please align your hand/s here for
calibration

» Video showing in game proxy finger and finger
press
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Data recording

TXT file

JSON file TXT file

JSON file
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Student evaluation : averview

Complete
validation method

Score list:

Force value (index, thumb, middle) i S
Force time (index)

Position (index, middle) Fecord Expere
Rotation (index, middle) : o

global (mean all scores)

» In game canvas for tunning exam difficulty




Methodology

Student evaluation : in game display

» Video showing in game validation display
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Choose

Methodology
Paths and data display

Teacher
path

Student
path

/ - ~

» Video showing in ge path display




Experiments

[uestionnaires and setup

IPQ Survey

Igroup Presence Questionnaire for Virtual Reality Research

In the computer generated world | had a sense of "being there"
not at all

O ©) O @) O
0 1 2 3 4

very much
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Experiments
Results and interpretation

Star chart of the average subscale scores for the modified CIQ questionnaire

Quality of Interaction

avg_scores=4 525385
subscale=Quality of Interaction

Comfort
avg_scores=3.903846
subscale=Comfort

ONGEESY i alfisy 22 PGy By isy ¢l ¢

Quality of the Sensory Enhancements

avg_scores=4.5
subscale=Quality of the Sensory Enhancement

Consistency with Expectation Assessment of Task Performance

avg_scores=4.063077 avg_scores=4.076923
subscale=Consistency with Expectation subscale=Assessment of Task Performance




Experiments
Results and interpretation

Grades (Ato F)

X Star chart of the average subscale scores for the IPQ questionnaire
IPQ subscale score grade count horizontal bar chart (13 responses) . 2

mmm General Presence Spatial Presence Involvement ~ mmm Experienced Realism

General Presence

avg_scores=4.846154
A subscale=General Presence
B
C

Experienced Realism

D avg_scores=2.615385
subscale=Experienced Realism

Spatial Presence

050:55 18158282 5535, 54845

avg_scores=4.015385
subscale=Spatial Presence

T T T

Y 5 10 15 20 25 Involvement

avg_scores=2.807692
Subscale grade count across all responses =
subscale=Involvement




Experiments
Results and interpretation

Spatial Presence average score grading SUS chart (IPQ)

General Presence average score grading SUS chart (IPQ)

C B A
Unacceptable Mediocre Acceptable Unacceptable Mediocre Acceptable
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Involvement average score grading SUS chart (IPQ) Experienced Realism average score grading SUS chart (IPQ)
F E D C B A F E D @ B A
Unacceptable ediocre Acceptable Unacceptable Mediocre Acceptable
0 1 2 3 4 5 6 0 1 2 3 4 5 6

» [P0 SUS charts




Limitations and future work
Problems and improvements

ORGANS OF THE HUMAN BODY [ MALE )




Limitations and future work
Problems and improvements

Student Teacher _
» New glove with:

data data - sensors around

fingers;

- two hands;

- use temperature
and texture ;

» Evaluation tutorial ° I> < >




Main Conclusion
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