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RO pors Viewing Window

Pokemon 360 - CATCH 'EM ALL in VR!



https://youtu.be/pHUVS_GrIeM

While watching 360 videos
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Pokemon 360 - CATCH 'EM ALL in VR!
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Visualising Offscreen Targets

Mobile Devices

7

- EdgeRadar

L

An object and its EdgeRadar blip.

Halo EdgeRadar Wedge

CHI 03 Bausch et al. CHI 07 Gustafson et al. CHI 08 Gustafson et al.
Arc > Arrow Dynamic targets Avoid Mutual Occlusion




Visualising Offscreen Targets

Mobile Devices

Only location of ROI

However, In 360 videos,
preview of ROI is crucially necessary
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Visualising Offscreen Targets

Multi-camera Surveillance

Spatial Multi-Video Player

CHI 07 Girgensohn et al.
Spatial Alignment of Multiple Videos
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Contextualized Video

VIS '07 Wang et al.
Embed Videos with 3D Models
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Visualising Offscreen Targets

Multi-camera Surveillance

location + content

Videos on 3D planes proposed
iIn Contexualized Video inspires
the design of Outside-In
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Navigating Panorama with Limited FOV

Expand a user's FOV

FlyVIZ
VRST ’12

SparseLightVR/AR
CHI "16
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Navigating Panorama with Limited FOV

Provide Hint to Target

16

Tell Me Where to Look
CHI 16

VR Field of View |

SWiVRChair
CHI 15

Shot Orientation Controls
UIST 17
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Navigating Panorama with Limited FOV

1. Extra Hardware
2. Limit User’s Freedom
3. Limited Applicable Scenarios



Design
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Pokemon 360 - CATCH 'EM ALL in VR!
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Design Considerations

. Minimizing the impact fo the main content
2. Etfectively guiding users fo reach off-screen targets
3. Providing detailed information of off-screen content

20
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2. Etfectively quiding users to reach off-screen targets

Spatial Guidance

Where are ROIs? . P

Turn left~  \

#] Direcﬂon It's close to ‘ ROIs? \

you actually!

#2 Distance




du [ Ols are different, and can even expire

Picture-in-Pi

Shot in UIST 16 Welcome Reception







We propose Outside-In



PIP as Directional Guidance
PIP as Distance Guidance



[PIP as Directional Guidance]



ROI Direction

In which direction
should the user navigate to
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How do we calculate
the direction?
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Toronto GPS Coordinates: Latitude: N 43° 39' 11.6" Longitude: W 79° 22' 59.5"
Taipei GPS Coordinates: Latitude: N 25° 1' 58.7" Longitude: E 121° 33' 55.5"



Putting PIP on this path
can quide viewers
in the shortest path
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360 Video

Viewport
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Instead
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Putting PIP on this path
can quide viewers
in the comfortable path
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QOuter Edge

Inner Edge—=

X
Viewport Center
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Outer Edge







[PIP as Distance Guidance]



ROI Distancefk

How many degrees
should the user navigate to
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How do we calculate
the distance?
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How do we show
the distance?
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Perspective Projection

Herbert Baver - ideas about the extended field of vision (1935



We use Tilt to show
the distance.
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The PIP tilts as the center of view approaches
the off-screen ROI



It sounds perfect...
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 Limited space for PIPs
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How do we resolve
mutual occlusion?
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_b.PIPs
in-sight

on-screen
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When multiple off-screen ROIls come from same direction



User Study




Research Question

Is Quiside-In really helpful?

Investigate the using Outside-In

in comparison to the traditional arrow guidance
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360 Videos for Study

TypeA TypeB' TypeC TypeD TypeE

time

space
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360 Videos for Study
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360 Videos for Study

ROI3
Pokéeémon

Type C. Type D. Type E.
Concurrent multiple ROIs Concurrent multiple ROIs Concurrent multiple ROIs
with static positions with dynamic positions with dynamic & static positions



Type C. Pokémon
*oncurrent multiple ROIs with static positions
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Concurrent multiple ROIs with dynamic & static positions
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Qutside-In

Arrow



Participants & Apparatus

18 Users (8M/10F)
iPhone 6s (4.7 inch)

Study Setting

We conduct user study to compare Ouside-In
with arrow guidance and baseline

/2



videos are cut into 3 60s clips
users always start with no-guidance

Formal Study

& > 0 0 > B O'eé,O — > i O'Eé,O
Procedure id: 1°H &= HCH E=
no guidance Arrow or Qutside-In Arrow or Qutside-In

Practice

Get familiar
with the interfaces



Subjective Rafing

likert scale 1-7

Q1. The interference level of the interface
(2. The understanding level of the spatial relationship of ROIs
(3. The awareness level of the storyline

Q4. The overall preference level of the inferface
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2 Way ANOVA

Estimated Marginal Means

Q1:Interference Level
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2 Way ANOVA

Estimated Marginal Means

Q1:Interference Level
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2 Way ANOVA

Estimated Marginal Means

Q2: Perceiving Spatial Relationship
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Arrow Outside-In
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2 Way ANOVA

Estimated Marginal Means

Q2: Perceiving Spatial Relationship

Bl

Arrow Outside-In
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2 Way ANOVA

Estimated Marginal Means

Q3: Understanding Storyline
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2 Way ANOVA

Estimated Marginal Means

Q3: Understanding Storyline
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7 Way ANOVA

Estimated Marginal Means

Q4: Overall Preference
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7 Way ANOVA

Estimated Marginal Means

Q4: Overall Preference
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Subjective Rafing

likert scale 1-7

Q1. The interference level of the interface
(2. The understanding level of the spatial relationship of ROIs
(3. The awareness level of the storyline

Q4. The overall preference level of the inferface
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Qualitative Feedback

Using Arrow

Using Qutside-In

606 quotes =¥ coding =¥ themes
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easier to search for
interested targets

Using Arrow
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easier to search for not knowing what the
interested targets arrows point to

1Using Arrow
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easier to search for not knowing what the
interested targets arrows point to

E N

Using Arrow

distraction
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easier to search for not knowing what the
interested targets arrows point to

Using Arrow 8
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give up on
following the guidance

distraction
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Conclusion:

ina 360 video

1. Traditional guidance is not enough

2. Especially when there are multiple ROIs
3. Even professional video need guidance




Applications



Show all: Pinch-in  Hide all: Pinch-out

Auto-pilot: Tap
T :
L
‘A ‘

Focus one: Long-press Hide one: Swipe

l /\, —1 m m
Camera turns
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. Applicat.

360 Video Player on
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Remote User




Application
Tel esence Interface




Discussion
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Automatically Labeling ROIs?

tSlﬂrl

Candidate Object 1
Viewing Angl
Candidate Object 2 N st

Deep 360
Agent

User’s Perspective

Face Detection Saliency Deep Learning
Deep 360 Pilot @CVPR ‘17
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itable Video Typ
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Various using strategies
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P12 - Follow the PIPs P9 - Explore other parts
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Inevitable Distraction

Pinch in to show all







Conclusion
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