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Now What?

elefiDental Education

Teach biemedical sciences
TeaehMirreversible surgical procedures
Integrate science with application

Produce safe practitioner within four
years
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.. Rurther Complications Challenge
-

Dimirﬁﬁiﬂg patient pool Must decrease the number of

Increasing costs for patient care procedures performed on human
subjects strictly for educational

purposes

. Project Goal , poolution™- IDSS

Worce feedback (haptics) to teach

- and assess the tactile skills of dentistry
Teachland test dental students the BeginWith the detection of dentin

subtle*tactile and surgical skills required caries

of the dental profession. Collaboration between Colleges of

Dentistry and Engineering
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Greaﬂariability in the forces expert
dentistsfexertedi during probing

visual
feedback
(monitor)
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Healthy enamel and dentin

. N Carious enamel
and carious dentin

xperiment One:
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ePING Tlasks

Time: 15:42:58

i@f improvements are required? =m
Ha1@position natural and comfortable?

Abletereoncentrate on probing versus on
operating the simulator? ,

Are the graphics of sufficient quality?

Preparation Carious Lesion




Valligtier Design #: peoimonTQuestions

X ¥ -
Group/  Practice First Second " of the healthy tooth tissues?
Probing Experience; Experience; 3 3

- Questions Questions - fort with the simulator?

Joystick - Explorer - Graphies quality?

Carious lesion  Preparation s
?
Joystick - Explorer - Hand position?

P e Carious lesion Improvements needed for teaching
Explorer-  Crous lesi tactile sensitivity?

Preparation Carious lesion ;

Explorer - Joystick - Improvements to the realism?
Carious lesion  Preparation

Group A1




SPECIfic Questions
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o "Experiment One:

“Feel" of the enamel
“Feel" of the "pop" of the carious
[Sfe]y

Preparation Results -- Questionnaire
"Feel" of carious dentin

Effectiveness Ratings

I

Participant Ratings
Naturalness of Hand Position
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Ranking of Importance

Training Realism

-
o “Experiment Two:

Signal Detection Test

WeralllFindings

hat‘ipn bothered the dentists

-
*Work®on hand device - add more
degrees of freedom

*Understand tradeoff between graphics
and vibration

*Led to second experiment

Wous workewith Dental Simulator
dICates -y‘bration as a potential problem
Amoeiiivolivibration is a function of update
rate andioutput force
Previous work indicates a servo rate of
1000HZ 1s needed for stable environments




Objective

%ﬂsm‘e wiiether the vibration limited the
dentrstspability to petceive small features

Tl detenmimerwhichrenhancements would
remove thicpvibration

Viethedology
-

snalbDeicction 1iest
STgmal @kﬁise = Vibration and step present
INoisel= Vibratioi only

Task: SlTdEhc cunsor across a virtual surface
perceive a small step amidst vibration

I = definitely yes, 6 = definitely no

ethiedology

nsyonthe surface
daienates (1630172 and 468 HZ)
2 O outﬁrces (4.88' N and'1.63 N)

Randemlyspresented signal, levels of vibration
Six participants

20 repetitions, fully crossed, 2° full factorial
(160 total trials)




%@pnse Operator Characteristic (ROC)
CUIves atrgss conditions and confidence level

-~
o "Experiment Two:

Sepalﬁon in performance levels for one
condition¥(Strong force, slow servo rate)

Results -- ROC Curves 69% aceuracy versus 86% accuracy
£(2.73)p<0.05

ROC C it i
urves iccondeditorce and position in 30 ms

incremeﬁt%

Duriigdials with weak force the vibrations
ceased wiien! the user entered the step

May have two discriminating factors

-0---Big force and slow update
o Bigforce, astupcete kinesthetic movement due to step

A&+ Smallforce, slow update

momentary lapse of vibration

—e— Small force, fast update [

Averaged across subjects



Concitsions

Position - Trial type 1 (4.88N/468Hz) Position - Trial type 4 (1.63N11630Hz) %})date l.ate aIld Stl‘Ong force 1.esults 111 poor
PEIHOTHIIACS

Momen@ry’apse ofi vibration may have added a
cue tor detecting the step signal

Replicated experiment, but eliminated the effect
of the lapse of vibration -> Results similar

I{”””‘”‘””‘ \ i Increase update rate for better performance
A

%t considerspeeifications in haptic
interfaeeﬁ
levelior touchi detail needed

Now What?

IMpoLtance of touch

importance of graphics
Currently working on the second
generation of the Dental Simulator with
new device







