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Abstract

Development of an educational

3D model of skull for beginners

— Focusing on Ul improvement and

systematic display methods -

Soyoung Yim
Department of Anatomy and Cell Biology
The Graduate School

Seoul National University

Due to the complex and irregular morphological characteristics of
the skull and the need for stereoscopic observation of it, it is difficult
to learn the skull through two-dimensional images.

To overcome this, many educational media for head bone anatomy
have been developed in three dimensions. However, when the medium
1s used in a mobile application or web environment, its limited
development leads to problems with the educational medium.

Therefore, a new 3D educational medium that can recognize the
skull with improvement of existing skull educating models, and offer
users friendly interface regardless of web and mobile environment is

required.
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This study found the limitations of existing educational media in
display method of bones of skull, difficulty in visualizing detailed
structure paths, and insufficient systematic approaches.

To 1mprove these limitation, this paper suggest the intuitive design
of the user interface to make it easy for users to handle, the
visualization of major canals and holes among detailed structures, and

display method of grouping detailed structures.
keywords : skull, Anatomy, 3D, Educational Model, Multimedia,

Virtual Reality
Student Number : 2021-20370
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Frontal bone

squamous part

external surface

lateral surface

internal surface

coronal suture

superciliary arch

glabella

nasion

supraorbital margin
supraorbital notch / foramen
zygomatic process

temporal line

groove for superior sagittal sinus
frontal crest

foramen cecum

pits for arachnoid granulations

orbital part orbital plate fossa for lacrimal gland
trochlear spine / fovea
‘= 7H bt 7E2 & BE TEE

Temporal bone

squamous part

tympanic part

mastoid part

petrous part

lateral surface

medial surface

lateral surface

medial surface

anterior surface
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groove for middle temporal artery
zygomatic process

articular tubercle

mandibular fossa

postglenoid tubercle

suprameatal triangle

groove for middle meningeal vessel
cerebral depression

external acoustic meatus

mastoid notch

occipital groove

mastoid foramen

mastoid process

groove for sigmoid sinus

arcuate eminence

trigeminal impression

hiatus of facial canal

groove for greater petrosal nerve



superior border
posterior border
apex

inferior surface

posterior surface

groove for lesser petrosal nerve
groove for superior petrosal sinus
groove for inferior petrosal sinus
internal opening of carotid canal
external opening of carotid canal
jugular fossa

styloid process

stylomastoid foramen

tympanic canaliculus

jugular foramen

orifice of internal acoustic meatus
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Sphenoid bone | body

greater wing

superior surface

posterior surface

lateral surface

anterior surface

cerebral surface

pterygoid
process

ethmoidal spine
chiasmatic groove

optic canal

tuberculum sellae
hypophyseal fossa
dorsum sellae

anterior clinoid process
posterior clinoid process
clivius

vaginal process

carotid sulcus
sphenoidal lingula
sphenoidal crest
sphenoidal concha
opening of sphenoid sinus
sphenoidal rostrum
foramen rotundum
foramen ovale

foramen spinosum
medial pterygoid plate
lateral pterygoid plate
pterygoid canal (=vidian)
groove (sulcus) for auditory tube
scaphoid fossa

pterygoid fossa
pterygoid notch

vaginal process

pterygoid hamulus
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Maxilla facial surface anterior nasal spine
infraorbital margin
infraorbital foramen
infratemporal surface alveolar foramen
maxillary tuberosity
orbital surface infraorbital groove
lacrimal notch
4 processes frontal process
zygomatic process
alveolar process
palatine process
inferior surface median palatine suture
transverse palatine suture
incisive foramen
' 7H bk = NE B2 TEE
Palatine bone horizontal part nasal crest

vertical part

3 processes

posterior nasal spine
greater palatine foramen
lesser palatine foramen
transverse palatine suture
ethmoidal crest

conchal crest

orbital process

sphenoid process
pyramidal process

of2| B Atojofl A= Fx==

jugular foramen
foramen lacerum
pterygopalatine fossa
sphenopalatine foramen
pterygomaxillary fissure
pharyngeal canal
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