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ABSTRACT

A 3D CAD system that can be used on a smart device is proposed. Smart devices are now a
part of everyday life and also are widely being used in various industry domains. The proposed
3D CAD system would allow modeling in a rapid and intuitive manner on a smart device when
an engineer makes a 3D model of a product while moving in an engineering site. There are
several obstacles to develop a 3D CAD system on a smart device such as low computing power
and the small screen of smart devices, imprecise touch inputs, and transfer problems of created
3D models between PCs and smart devices. The author discusses the system design of a 3D
CAD system on a smart device. The selection of the modeling operations, the assignment of
touch gestures to these operations, and the construction of a geometric kernel for creating both
meshes and a procedural CAD model are introduced. The proposed CAD system has been
implemented for validation by user tests and to demonstrate case studies using test examples.
Using the proposed system, it is possible to produce a 3D editable model swiftly and simply in
a smart device environment to reduce design time of engineers.

Key Words: Computer-aided design, Multi-touch gesture, Procedural model, Smart device, 3D
parametric modeling
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Table 3 Multi-touch gestures for 3D modeling

w2dd WEo| A=A
Sketch Line Sketch a line with 1 finger
Sketch Circle Sketch a circle with 1 finger
Extrude Drag with 2 fingers
Cut Extrude Drag with 2 fingers
Revolve Draw a circle with 3 fingers

XN

Sketch Circle Sketch Line

= =2 /.
— g Revolveg\

Extrude Cut Extrude
Fig. 4 Defined multi-touch gestures
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Table 4 Algorithms for creating meshes
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Table 5 Multi-touch gestures for 3D modeling

# e/ E (%) /A2 (%)
1 99.90968731 7 98.6159264

2 100.5591717 8 101.7919799
3 100.1319274 9 100.1297607
4 100.3945652 10 101.4270077
5 101.4028468 11 100.1562456
6 100.4249266 12 98.49512292

Table 6 Modeling steps on each devices
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