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Geometric Set Operation and Local Deformation

of Solid Model in AR Spacef

Naoki Abe* and Shinji Mukai**

For developing design tools that everyone can understand and use easily, the
application of interaction techniques such as sketch interface and augmented reality (AR)
has attracted attention in recent years. In this paper, we propose a method for generating
3D models through intuitive manipulations of primitives in AR space. This method has the
following features. (1) In order to make efficient processing, vertex based data structure is
used for storing shape data of objects. (2) The main modeling functions consists of geometric
set operations and local deformations for primitive shapes. (3) Since historical data is
managed in the process of creating 3D objects, undo/redo operations can be performed
efficiently. Based on the user questionnaire after creating a simple object, the performance

of the proposed system is evaluated. Illustrative examples are also shown.
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Fig. 1 An example of using the modeling system
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Fig. 2 Conceptual diagram of generating 3D objects
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Fig. 3 Flow of placement of primitives
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(d) Intersection

Fig. 4 Examples of geometric set operations

BN TERED, (MEBEOBREERTE 20, QbiX
BWEEIKEITID D2, QODIITEWEE S EAIEIR
EH 50, QORVATLEZHNTEDL I LD EE
STHEWD, ®10HH THD. (D~(NDOEHIL, 5B
PEDOFEG : B T&72, 4: T&E7, 3:8bHEH0
ARV, 2:HFEVTERNST, 1: 2L TERNST)

Fig. 5 An example of local deformation on vertex

Fig. 6 An example of local deformation on cutting
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(1) Display 3D model ] | | 3.95
(2) Replace 3D model | | | 4.85
(3) Cutting operation | | | ‘4.75
(4) Union operation | | | | 4.7
(5) Difference operation | | | 4‘55
(6) Intersection operation | ‘ ‘ J1.65
(7) Create 3D model | l 3‘[4
o2 3 4 s

Likert scale

Fig. 9 Results of the user questionnaire
(the average of 20 participants)
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