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Introduction

. E-Learning courses have been boosted by the Covid-19 pandemic;
. E-Learning brings several possibilities in terms of interactions for the students;

[1] Sanfilippo, F., Blazauskas, T., Salvietti, G., Ramos, I., Vert, S., Radianti, J., Majchrzak, T.A.: Integrating VR/AR with haptics into STEM education.
In: Proc. of the 4th International Conference on Intelligent Technologies and Applications(INTAP 2021). Springer (2021), accepted for publication.
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Multi-sensory learning approach
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Visual

(see it)

Auditory

(hear it)

Kinesthetic/tactile
(do it)

DRES

‘)) @

MO
=] 3

%\?

TRACCE i

AugmentedWearfdu

‘|~

Universidade do Minho

CITAL

RIGE

e ] 4
4  ZHURSE

Co-funded by the

e “ Erasmus+ Programme
of the European Union



= 1 iversi
&7 UiA bz . £
Ktu | imivesoet . o1 SIENA 1240

1922

AugmentWeartdu Project

Project group

®8 -6

Isabel Maria Pinto Ramos

Filippo Sanfilippo Tomas Blazauskas Gionata Salvietti
\
. 4
Silviu Vert Jaziar Radianti Tim A. Majchrzak

. UNIVERSITA

Co-funded by the

Universilatea 0
. N
Rt ik * 1‘ of i Etpegin Ui
Timigoara .

I
=

Universidade do Minho

-

"+

[0« a1 +

https://augmentedwearedu.uia.no

I elearning.upt.ro

MO
E

DRES

| Centrul de IDAFR N
gty ),
SoT

@

e COTAL S8 e
%ltured;ﬂ e A Romgria
AugmentedWearkdu 4y g L -

TRACCE



= iversi
i UiA iy

S, i Iniversitatea [ Co-funded by the
kaunas :. . : U N | VE RS |TA Hmﬂlﬂ‘\lﬂ; { >|/‘ = —— n Erasmus+ Programme
ktu ‘Jnlgers‘lry of “aii® DI S | E NA 1240 Timisuara v of the European Union
echnology
M Ot- at. O n == Universidade do Minho

. Wearable haptic devices that enable a multi contact interaction with virtual objects;
Opportunity of new e-Learning contents that include tactile experience;

Necessary to develop systems with a reduced cost by using commercially available off-
the-shelf (COTS) components.

< @b

[2] Facebook Technologies, LLC. “Oculus Touch”. 2021. url: https://www.oculus.com/rift/

[3] Valve Corporation. “Valve Index Controllers”. 2021. url: https://store.steampowered.com/app/1059550/Valve_Index_Controllers/
[4] HaptX Inc. “HaptX Gloves”. 2021. url: https://haptx.com/
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Rendering strategies
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Equations

: . F — force;
Force calculation: F; = k(t — d;) — kyv;, K stiffness:

k,, — damping constants;

t— distance tolerance of contact;

) . aF: — F . d—- distance value of contact;
- Vibration actuator: D, = 7 ! ;m \ V; — approaching velocity;
max e D— vibration actuator;
ﬁ(Fz - Fmin)(fmam - fmén) a - scaling factor, i ; ;
; . L . Fpin and F, — minimum and maximum renderisable
. Pitch frequency: fi = fmin P o eseively.
f— pitch frequency
Wavelenath: \: = _ ’}“(Fi — Fmin)(Amax — /\min) B — scaling factor
: g : T f‘mm ] ’ fmin — fmax Minimum and maximum renderisable pitch
Fma:r - Fmtn frequency

A —wavelength range (visible spectrum)

y — scaling factor

Amin — Amax Minimum and maximum renderisable
wavelength frequency
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Tactile feedback
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1: CalculateDutyCycle()

2: CalculateVibrationActuator()

3: PrepareArduinoValue()

4: AddFingerForce()
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5: CheckFingerCount()
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12: Finished action

6: CreateMessage()

7: SendMessage()

11: Finished action

8: ReceiveMessage()

9: ReadData()

10: SetHapticValue()
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Human subject study
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Experimental results

Human Subject Study
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Human subjects
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m Visual feedabck m Auditory and visual feedback m Combined auditory, visual and tactile feedback

[5] Panahi, S.M., Fathi, A.A., Azad, F.P., Montazer, G.A.: Reliability and validity of igroup presence questionnaire (IPQ) (2009).
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Experimental results

IPQ survey results

Spatial Presence
3,1

23 1,98
’
Realism Involvment

[5] Panahi, S.M., Fathi, A.A., Azad, F.P., Montazer, G.A.: Reliability and validity of igroup presence questionnaire (IPQ) (2009).
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Future work
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Merge of virtual reality (VR) tools with a novel wearable haptic device and vibrotactile

actuators helped in achieving the immersive learning experience;
Conducted human subject research helped evaluate the developed framework;

The framework could be used to develop teaching modules;
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Thank you for your attention!

Do you have any questions?
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