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Abstract™A Digilog Book is an augmented reality (AR) based next generation publication
supporting both sentimental analog emotions and digitized multi—sensory feedbacks by
combining a conventional printed book and digital contents, As a Digilog Book authoring
software, ARtalet provides an intuitive authoring environment through 3D user interface in AR
environment, In this paper, we suggest ARtalet authoring environment based trajectory editing
method to generate and manipulate a movement path of an augmented 3D object on the Digilog
Book, Specifically, the translation points of the 3D manipulation prop is examined to
determine that the point is a proper control point of a trajectory, Then the interpolation using
splines is conducted to reconstruct the trajectory with smoothed form, The dynamic score
based selection method is also exploited to effectively select small and dense control points of
the trajectory, In an experimental evaluation our method took the same time and generated a
similar amount of errors as the usual approach, but reduced the number of control points
needed by over 90%, The reduced number of control points can properly reconstruct a
movement path and drastically decrease the number of control point selections required for
movement path modification, For control manipulation, the task completion time was reduced
and there was less hand movement needed than with conventional method, Our method can be
applicable to drawing or curve editing method in immersive In—Situ AR based education, game,
design, animation, simulation application domains,

8 4/o]: Digilog Book, Immersive augmented reality, augmented reality authoring, 3D object movement
path editing, tangible user interface, 3D object selection and manipulation,
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Frame 1

(a)

Frame 31

Distance score Direction score Frequency score Time socre
1 1 1 1
08 08 \'. 08 08
@ 0.4 & 0.4 N——s .gﬂd @ 0.4
0.2 0.2 0.2
[1] E 0 [1] 1]
1 11 21 31 4 1 11 21 31 41 1 11 21 31 a1 1 11 21 31 a1
Frame number Frame number Frame number Frame number
CPO eeeCP] e CP2 CPO eeelCP] P2 CPQ =——=CPl ——CP2 e (P == (P] =——(P2
(b) (c) (d) (e)
a8 9, 0|3 HH =M™ MElg st AT EHY oA (a) & 50 =Y S0to| HAE 0|OjX| AIEA (10 =3 ZtzHdo2 Hi| F
A2 BEAE); (b) 713I ATO; (c) W& AZ0f; (d) HI= AT0]; (o) AlZH Aioi.
H 3, 054X zdd M8l Zn, HAUS HIIGIH, () ool ERHAIE 7|U5IUS. £6t R2A&E0| p(0.059! HL *E HIISIHS
Mz A2 = ApFaM
NO_SPLINE SPLINE NO_SPLINE SPLINE NO_SPLINE SPLINE NO_SPLINE SPLINE
AN 206.4 17.4 224 214 199.2 19.8 247 21
VIES (61.496) (7.162) (44.855) (7.893) (71.391) (5.541) (43.618) (5.612)
Z=—2.611, p=0.008* 7=—2.611, p=0.008* Z=—2.619, p=0.008* Z=—2.611, p=0.008*
X} 15.921 15,381 26.364 16.49 17.725 17.855 33,425 29.386
(mm) (7.765) (7.619) (9.134) (6.996) (4.731) (5.692) (15.862) (17.483)
7=—0.313, p=0.841 7=—1.776, p=0.095 Z=—0.104 , p=1.000 7=—0.313, p=0.841
2tZA| 14410 13240.4 16312 17140.6 142382 16245 18636.8 17526
ZF (ms) | (8333.184) (5984,964) (7739.462) (7555.237) (9022.049) (6056.73) (8082.462) (5936.895)
7=—0.522, p=0.69 7=—0,313, p=0,841 7=—0.522, p=0.69 7=0.000, p=1,000
H 4, 0|SHN =% MEo| Znt FFUS By 6o, () ool EEHRIE 7IYsHHS. E5t ROE0 p0.05¢ F2 *E EI|5IHS
Hpze Az H ApFaM
PS VS SS PS VS SS PS VS SS PS VS SS
=2slh | 15200 10 10 142 10.8 10,6 134 10.2 10.2 18 1 10
(4.868) - - (2.28) (0.837) (0548) | (2.302) (0.447)  (0.447) (7.714) (0.707) -
x °(»=9.882, p=0,007* x %2=7.621, p=0,022* x ‘10,251, p=0,006* x =7.996, p=0.018*
S8 7.669 32,140 37.997 8063 36.152 45,458 7459 36.624 37.086 7.904 46,355 52572
(mm) (0664 (8809 (6449 (0.744) (6.29) (6.501) (0.783) (9746) (10513 (1.128) (3768) (15199
x °»=9.98, p=0,007* x “»=10.82, p=0,004* x %2=9.42, p=0,009* x “»=9.42, p=0.009*
OIS7{2| | 3063582 3322930 2874848 | 4424388 3807927  BIFAR | 460963 3462993  3BR7T2 | 6061350 477947 3613986
(mm) (557.688)  (664.560)  (736.024) | (482307) (374834  (399.033) | (41.828)  (360427)  (526%) | (231079)  (548115)  (288108)
x %2=3.98, p=0.137 x %0=7.62, p=0,022* x %2=7.94, p=0,019* x %=10.14, p=0.006*
QZA|ZF | 566394 377696 366796 | 566572 30839 38625 53374 301434 37601.6 686974 409668 364398
(ms) (41981)  (103467)  (111996) | (141589)  (13577)  (134923) | (46376)  (120704)  (9730) | (18Os21)  (128279)  (10589.0)
x °2=4.94, p=0,085 x “2=4.34, p=0.114 x °»=3.5, p=0.174 x 2=6.74, p=0.034*
S g,
5, E2 9 7= sl gazolt YR 2ol 8o 2 oF e 4
&, Akt e 712 T vk oxE welen ¢
2 ‘
o =8 Aol e 371 Ak wsieh o3jeh AN o
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