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[Abstract]

The infinite degrees of freedom provided in tangible media may hinder users from experiencing the intended design and aim.
In this paper, we examined how narrative points are received and recognized in degrees of freedom based on various interactions,
re-constructing the narrative. To explore user perception of narrative points, we conducted eye tracking experiments and interviews
with three VR safety education contents. We identified how users acquire information through narrative points and re-construct
narratives, suggesting that gaze transition is relevant to understanding content delivery and knowledge acquisition. At the results,
user gaze responds to various elements such as the gaze and motion of characters(lecturers), objects, text, understanding the
narrative. In this case, designing the front field of view and gaze angle, combined usage of lecturers and narrative and signs may
increase the interactive effect in narrative points.
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Table 1. Elements of Eye Gaze Leading on VR 360" Video

Authors Elements of Eye Gaze Leading
(Years) Visual Elements Auditory Elements
Character’s/Object’s
Chang et al. Movement Spatial Sound
(2018) Character’s Eye Auditory Effect
Visual Effect and Lights
Character’'s Movement
Lee & Park Preference on Characters
(2018) Narrative Information
placed in front
Du & Pan Character’'s Movement Narration
(2019) Visual Effect Directional Sound
Ahn & Lee Pop—-up for Interaction
(2021) Objects
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Table 2. Frame for Analyzing

Sort Image Contents

Opening

Sections and Points
Explaining Contents

Const— Observation/| Subject’s History
ruction | Experience | of Gaze Image

Knowledge|
Transfer

Delivering by Characters(Gestures, Eye)

Information
Delivery Method

Delivering by Graphics(Text, Sign, Image,
Video, Visual Effect), Objects

Delivering by Audio(Character’s Voice,
Narration, Auditory Effect)

Space Arrangement | Main Zone where the eye gazing (°)
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Table 3. Information about 3 VR Safety Education

Title Dur | Eeatures Contents Source
ation
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Driving appears Guidance on
: 4:17 the safety rules | KSHA[18]
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Tips When |2:06 | 2PP Y
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Table 4. Results of “Driving Folklift”
Sort Image Contents
The instructor
appears and
Opening introduces the
educational
purpose
Observ—
jmon A forklift rollover
) accident
Experi—
occurred
ence
(A
Know—
Inform to
Const ledge wearing seat
ruc(;;in Transfe belts ¢
(A
Know—
ledge Inform to
Transfer| qualified driver
(B)
Experience
Observ driving a forklift
ation from a first
/ person view to
Experi— realize
ence importance of
(B) securing
visibility.
Instructor’s eye
and gestures
Videos and text
Information to explain
Delivery wearing
Method seat belts
Text and 3D
modeling to
explain
qualified
driver
Instructor’s verbal and narration
Opening : Instructor placed on 0°
Observation/Experience(A) : The forklift moved
and overturned within 0°~50° on the X-axis.
Knowledge transfer (A) : Video and instructor
Space placed within the X—axis —=45°~20°
Arrangement | Knowledge transfer (B) : 3D forklifts are placed on

both sides of the X—axis =80° to 80°,
and instructors are placed on the front 0°

Observation experience (B) :

forklift.

Front when riding a
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Table 5. Results of “Evacuation Tips for Earthquake”

A 9] A 2kt of el A
S Aol geo] B
7o) WslE oleele] A4 %

o §AIE 907 5 gir,

Sort Image

Contents

Opening

Operate the

earthquake to

experience

the earthquake

situation
indirectly

Observ—

Const- ation

ruction Experi-

ence

Introduce the
earthquake exp—
|| erience center
and deliver the

" | educational pur—
pose verbally

Know—
ledge
Transfe

Explain the
magnitude and
intensity of

the earthquake
and how to
evacuate

Firefighter's
gaze

Information
Delivery
Method

Text to explain
the intensity of
the earthquake

The animation
effect that
expresses the
magnitude of
the earthquake

Firefighter’s verbal and narration

space

Observation/Experience :

Using the entire 360°

Space Opening : Placed firefighters at 0° in the front
Arrangement Knowledge transfer : Place text data at 0° in

-45° and 45°

front, place a kettle or desk between X—axis
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Table 6. Result of “How to Use Fire Extinguisher”

Sort Image Contents
In a virtual sp—
ace, the purpo—
Opening se of education
is conveyed
in narration
(—)atiisc;r The researcher
/ turned his head
Exoerie to the right to
enge 4| find a fire and
| ran out
Const| (A)
ruction
9;isoenr Observe the
/ fire notification
Experi- process from
ence a first—person
iew
(®) v
Know— Explain the pro—
ledae cedure and
Tragsfe type of fire
extinguisher
The researcher's
view toward
fire on the right
) Text, image,
Infqrmatlon pop—-up window
Delivery explaining the
Method type of fire
extinguisher
Sign to guide
the front
(arrow)
Narration
Opening : A pop—up window is placed at 0°
in front, and the pop—up window is X—axis 10° in
size.
Observation/Experience(A) : Place a researcher
Space on 0° in front, and place a fire on 80° on the
P X-axis of the researcher.
Arrangement

Observation experience(B) : Arrows placed within
-30° of the Y axis

Knowledge transfer : Place a pop—up window at 0°
in front, and the pop—up window is 10°

in size on the X—axis.
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