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(57) ABSTRACT 

Methods and apparatus for visualizing and manipulating 
three-dimensional digital dental models and related methods 
and apparatus for dental treatments are disclosed. In one 
aspect, a method for visualizing and manipulating a three
dimensional digital dental model may comprise viewing the 
three-dimensional digital dental model and using hand ges
tures to instruct a computer to manipulate one or more teeth in 
the digital dental model. In other aspects, a dental treatment 
method may comprise viewing a three-dimensional digital 
model, using hand gestures, a conventional keyboard, and/or 
a conventional mouse to instruct a computer to manipulate 
one or more teeth in the digital model to generate a three
dimensional digital model of a modified arrangement of the 
subject's teeth, and fabricating one or more dental aligners 
configured to reposition the subject's teeth into the modified 
arrangement. Viewing may comprise stereoscopically view
ing a digital dental model. 
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VIEWING THE THREE-DIMENSIONAL 
DIGITAL DENTAL MODEL 

,, ( 20 

USING HAND GESTURES TO 
INSTRUCT A COMPUTER 

TO MANIPULATE ONE OR MORE 
TEETH IN THE DIGITAL DENTAL MODEL 

FIG. 1 
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INSTRUCTING THE COMPUTER VIA A DATA GLOVE 
THAT MEASURES ORIENTATIONS, POSITIONS, 
AND/OR MOVEMENTS OF A USER1S FINGERS 

l ( 40 

INSTRUCTING THE COMPUTER VIA A POSITION 
SENSING DEVICE THAT MEASURES THE THREE-
DIMENSIONAL POSITION, OR A CHANGE IN THE 

THREE-DIMENSIONAL POSITION, OF A USER1S HAND 
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RECENING FORCE FEEDBACK RELATING TO THE 
FORCES NECESSARY TO MANIPULATE 

CORRESPONDING TEETH IN A PATIENT'S MOUTH 
IN THE SAME MANNER 

FIG. 2 
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ACQUIRING A THREE-DIMENSIONAL DIGITAL 
MODEL OF A CURRENT ARRANGEMENT OF A 

SUBJ EC rs TEETH 

~· /1 10 

VIEWING THE DIGITAL MODEL OF THE 
CURRENT ARRANGEMENT 

1 /1 20 

USING HAND GESTURES TO INSTRUCT A COMPUTER 
TO MANIPULATE ONE OR MORE TEETH IN THE 

DIGITAL DENTAL MODEL OF THE CURRENT 
ARRANGEMENT TO GENERATE A THREE-DIMENSIONAL 

DIGITAL MODEL OF A MODIFIED ARRANGEMENT 
OF THE SUBJECT1S TEETH 

,. ( 130 

FABRICATING ONE OR MORE DENTAL ALIGNERS 
CONFIGURED TO REPOSITION THE SUBJECT'S TEETH 

INTO THE MODIFIED ARRANGEMENT 

FIG~ 4 
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FIG~ 5 
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