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Abstract

Design is important in the IT, digital appliance, and auto industries. Aesthetic and art images are being
applied for better design satisfaction of the products. Various artistic image patterns are used to satisfy
demand of design, but it takes much lead-time and effort to implement them for making dies and molds. In
this paper, a hybrid reverse engineering method generating accurate 3D engraving models from 2D art images
is proposed through image processing, 3D reconstruction, and NURBS interpolation methods. In order to
generate the 3D model from the 2D artistic image, cloud points with z-depth are extracted according to
intensity values of the image. An adaptive median filter and harmonic filter are used to obtain the intensity
values accurately. NURBS surfaces are generated through the interpolation of the cloud points. Performance
of the developed system is to be confirmed through the realization of Mona Lisa and Golden Gate Bridge.
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Table 2.1.1 Adaptive Median Filter Algorithm
Level A

Al = Zmed - mm > AZ - Z Zmax
If A1>0 and A2<0, Go to level B
Else increase the window size

If window size <S _ repeat level A

Else output z,,

Level B

Bl=2z,-27,.B2= z2,-7,
If B1>0 and B2<0, output z,,

Else output 7,

(a) Original image (b) Filtered image

Fig. 2.2.1 Result of adaptive median filtering
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Fig. 3.1 Extraction of cloud points
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(b) Filtered spatial data

Fig. 4.2.1 Enhancement of fairness through the
harmonic filter
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(a) 3D CAD model without the harmonic filtering

|

(b) 3D CAD model with the harmonic filtering

Fig. 4.2.2 Effect of the harmonic filter
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(b) 3D reconstruction result

(d) 3D reconstruction result
Fig. 6.1 Result of 3D Reconstruction
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