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Abstract: JackIn is a new human-human communication framework that connects two or more people.
With 1st-person view streaming from a person (called Body) wearing a see-through HMD with a camera,
other person (called Ghost) intervenes into the shared 1st-person view. Through the interaction of Jackln,
people’s activities will be shared and assisted or guided by other people’s expertise. Applications include
several situations that a local person can acquire assistance from remote exports, such as rescue in a disaster,
teaching cooking or fabrication, and another situations can be sharing experience with sports and live events.
For better viewing experience for lst-person view, we introduce the Out-of-Body view where 1st-person
images are integrated to construct the scene around the Body, and the Ghost can virtually control the view-
point to look around the space surrounding the Body and we also provide tele-pointing gesture interface. We
conducted an experiment to evaluate how effective this architecture is, and found that Ghosts understand
the spatial situation of the Body.
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Fig. 1 Jackln overview: A user, referred to as “Body”, shares
one’s first person view with another user called “Ghost”.
Ghost can see the scene of Body and navigate and assist

the Body remotely.
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Fig. 2 JackIn architecture, “Body” wears a transparent head-

mounted display (HMD) and a head-mounted camera.
The first person view video from the camera is streamed
to “Ghost” in remote location. Ghost can see and con-
trol view point for integrated wider scene around Body
and point remotely into the scene with the gesture de-

tection device and a large screen.

1250



BRAIEF =R EE Vol.56 No.4 1248-1257 (Apr. 2015)

SLAM recognition
(a) ) p,)

\ .
\ ’
| o

‘ )
| 7 T

Poll—"

tracking feature points

Video frame situation

for the camera direction

My ‘ 7‘\
The spatial situation \
Forca video frame \ |

@/the spatial situation offset
th (1)

Estimated camera position

he nearest feature point Mf(t)

tracking feature points__°
S~ /i
,///

Realtime spatial video stitching

() \

GO
the’'spatial situation
Lor avideo frame

Mpe (1)

Estimated camera position

//L\A@m

X 4 BHEBIEEA A T OWZIZ LT TV y A 512 SLAM 12 X B 2R E T, HfEoY
T TV —=LEWEDETF 7L — L% ZZRINICO % T &by TRMISEM L 7RI

IR WIS 2 RS 5

Fig. 4 Out-of-body view for Ghost is constructed from latest and previous frames.

Video frames are spatially stitched with spatial information in real time with

SLAM recognition.
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Fig. 3 Generation of out-of-body view: it virtually constructs

wider view from first person video on basis of SLAM.
The center frame in this figure represents current video

frame that is rendered as real-time video.
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Fig. 5 Ghost can control viewpoint of out-of-body view by gesture input.
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Fig. 8 Environment of user study experiment.
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Fig. 9 Results of questionnaire.
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(b)Time-series variations of difference between orientation of the virtual camera

and estimated head orientation of the body user
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Fig. 10 Sequence graph for (a) temporal changes in camera
(both Ghost and Body) angle per second, and (b) dif-
ferential angle between Body’s camera and virtual

camera of Ghost.
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