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View Management in Annotating a Dynamic Scene for Networked Wearable AR

Koji Makita*! *2 Masayuki Kanbara'™, and Naokazu Yokoya'

Abstract — For annotation overlay applications using augmented reality (AR), view
management is widely used for improving readability and intelligibility of annotations.
In order to recognize the visible portions of targets in the user’s view, the positions,
orientations, and shapes of the objects are used in the case of conventional view manage-
ment methods. However, it is difficult for a wearable AR system to obtain the positions,
orientations and shapes of targets because the target is usually moving or nonrigid. In
this paper, we propose a view management method to overlay annotations for networked
wearable AR in a dynamic scene. The proposed method obtains positions and shapes
of targets via a network in order to estimate the visible portions of the targets in the
user’s view. Annotations are located by minimizing penalties related to the overlap of an
annotation, occlusion of target objects, length of a line between the annotation and the
target object, and distance of the annotation in successive frames. Through experiments,
we have proven that a prototype system can correctly provide each user with annotations
on multiple users of wearable AR systems.
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Fig.1 Examples of annotation overlay im-
ages.
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Fig.2 Example of probability maps.
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Table 1 Existing probability of each part of

human body.
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Table 2 Relation between parameters and
view management.
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Fig.3 Examples of annotation overlay pat-
terns with penalty of overlapping be-
tween annotations.
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Fig.4 Examples of annotation overlay pat-
terns with penalty of overlapping be-
tween annotations and target objects.
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Fig.5 Calculation method of penalty related
to the distance of the annotation in
successive frames.

2.4 0O000OO0OO0OO0OOOOOOOOOO
2300000000000O0DO000000O000
goooobooobooboooboooobooooooo
gboooooboobobooboooobooooooon
gboboooooooooobooboboooooon
gooooboooooobboooooobooooooo
1. OO00O0DoOobooogo

2. 00O0oOoOOoOooOOoOooOoobooooaoo
oo

3. DOoooooooboobboooooooo
oo

oboboooooooboobooo
1.000000000000
goboooooobooobobooobboooooo
goooobooobboooooobooooboooooo
gbooboooboboobooboooooooboobooon
gboooooooboooboooooooboooooo
goooooooobbbooboobooobboooooo
goooooobooobboboobooobboooooo
gboooooooooboooooooboooboboon
goooobooooboooooobooobboooooo
goboooooooooooboooboboooooo
gbbooooooobboobooooobooooon
obooooooboooon
2.000000000
goboooboooooobboooboooobooobo
gboobooobooboooooobooooooon
gbobooooooobooooboooboooooooboboon
goooobooobboooooobooooboooooo
goooobooooobooooboooboobobooo
gbobooobooobobooooooobooooon
gbooooobooooboooboobooooooon
ooooooooboo
gooooooooobooooobooooobo
gbooooooooboooobboobooobooooo

0000000000000 AROUOOODOOOO0O0OOOOOOOODOOOOOOO

gbooooooboobobobobobooobobo
gooooobobobobobooboooooboogn
gbooooooooboooooobooooooboboon
gboboooooobooooooooboooobooon
gooboboboboooobobobobooon
gooboboboboobobooooobobob
goboO0o0oooooooooooooobooobenO
uobooO0oooobooooooboog8uOoooooog
goboobooboobooboobo
.00oooooooood
goooboooOooooboooooobooooooon
gboooooboboboboboooooooogon
gbooboooboboboboboooobobgon
goo

gbooboooooooboooboobobooooon
goobobooobboooboooobboooobodg
lgoooooooboobooboboboboooooboo
gboboooobooobobooooooobooooon
o0 nOd0000O0D0OO0ODOOCOODOODOOOp, 00
goooooobooooo  NODbODOooooo
ggo

N:p1+p2+"'+pn22pk (6)
k=1

ggobobooobbooobbooobbooon
gooooobobobobobooboooooooon
gbooooobooobooobbooboooooooo
uoboobOoobobooobooooboooooon
gooooobobobobobobbobobgoon
goboboboboboboboooobobobo
gboooobooooboooobooooooooboooonoo
uboooooobobooooobobooooobo

3. oonboono

3.1 0000
00000000000000000000000
000000000000000000000000
000000000000000000000000
00 [10)00000000000000000000
OPPOO0OOOCOOOOOOOO
000000000[90000000000000
000000000000000000000000
300000000000000000 Typel, Type2,
Type30 0000000 3000000000000
000000000000O0Typel00O00D0O0ODO
00000000000000000000 AROO
0000000000 Type20 Type30 000000
000000000000000000000000
0000000000000000000000000



goooooooooooooooo0 Volils, No.4,2010

- ADFIDIL—LAIZEITD, TRYENS DT AIE

SERMERET HIREMEDFERE
(BIIL—LIZE T 5ERO B GLE O F D 1)

p POIMEBRE Y HIRMAME

06 ODOObDODOOOO8DOOOOOOO
gooooboooboooboon
Fig.6 An example of slate points setting in
case of using separated eight points.
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Table 3 Hardware configurations of wearable

systems.
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Table 4 Average score and variance of ques-
tionnaire results.
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Fig.8 Comparative result of overlaying annotations. ((a),(b),(c) :Overlaying

)
annotations without proposed view management, (d),(e),(f) :Overlaying
annotations with proposed view management.)
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Fig.9 Comparative result of penalties between with and without view man-

agement.
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Fig.10 Comparative results between annotation overlay images and penalty
distributions. (Figures above are annotation overlay images, and fig-
ures below are heatmaps of penalty.)
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Fig.11 Experimental results with annotations of fixed objects (Annotation
overlay images shown to user A).



