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A Multi 3D Objects Augmentation System
Using Rubik’s Cube

Sang Jun Leef, Soo Bin Kim”,

ABSTRACT

T+

Sung Soo Hwang

Recently, augmented reality technology has received much attention in many fields. This paper presents

an augmented reality system using Rubiks’ Cube which can augment various 3D objects depending on

patterns of a Rubiks’ cube. The system first detects a cube from an image using partitional clustering

and strongly connected graph. Thereafter, the system detects the top side of the cube and finds a proper
pattern to determine which object should be augmented. An object corresponding to the pattern is finally
augmented according to the camera viewpoint. Experimental results show that the proposed system

successfully augments various virtual objects in real time.

Key words: Augmented Reality, Line Clustering, Image Transformation, Viewpoint Estimation
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Fig. 1. Examples of image—based augmented reality (a) marker—based augmented reality. (b) 2D markerless augmented

reality, (c) 3D markerless augmented reality,
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Fig. 2. flowchart for the proposed system,
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Fig. 3. Marker detection process (a) detection of marker using feature detection (b) ROI setting for circle detection
(c) circle detection within ROI (d) ROI setting for cube detection,
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Fig. 4. Cube detection process, (a) line classification by thresholding (b) line merging by partitional clustering (c) line
merging result by partitional clustering (d) line merging by using strongly connected graph (e) regression line

estimation (f) result of outline detection.
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Fig. 5. Upper side detection, (a)two outlines detection for upper side detection (b)Estimation of vertices by parallel
transference (c) vertex correction by corner point detection,
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Fig. 9. Pattern recognition process, (a) Rectified cube (b)
3D object augmentation
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Table 1. The Result of real—time AR from each of Object corresponding patterns

Index Pattern Test object Result of real-time AR
1
2
3
4
5
g3t AR F7o] HeAdd et IR = s ste] A 7Y A&s] St AS AT F UM
B} $ElE FNE 45T o) ) Lolw miAel U ok =@ A4 o] okl sEle] Sojer F
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24 F900, 7 A3 Table 20 YER}5o]l 2 &0 Gael AL T2 BA JHBE FuE
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100%, YH A= 70%S ERR QLT
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Table 2. Augmentation rate and accuracy from each of views

View figure Augmentation ratio accuracy
Top view 100% 100%
Up 45° 100% 70%
Left 45¢ 100% 70%
Right 45¢ 100% 70%
Down 45° 100% 70%

Table 3. Computational time of the proposed system according to each test object

Test object 1 2 3 4 5
File Size 50KB 147KB 54KB 107KB TKB
System Speed 0.134sec 0.134sec 0.126sec 0.134sec 0.126sec
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