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Integration of Orthographic Projection and 3D Modeling

MA Huixian ,ZOU Peiling , ZHAO Judi
(School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: The formation of space imagination depends on experience because the logic of orthographic
projection method is not strict enough. The advantages and disadvantages of logical thinking in the
formation of spatial imagination are derived from the perspective of the universality of mathematical
methods. The principles of geometric stretching and compression were expounded, and the method of
intersection of two geometric bodies was used to realize the space imagination with strict logic. The
three-dimensional (3D) model was designed by intersection operation to verify the principle and the
correctness of the method, and the concrete way to form spatial imagination was illustrated by the
relation between view and 3D modeling. The results show that the fusion of orthographic projection and
3D modeling is a more reasonable way to express objects.
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Fig. 1 The tangent plane of a curved surface at a point
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Fig. 2 Projection of conical surface

2

Flx,y,v) = 2>+ (z—v)!— (h—v)? sinfa =0

(D

(D ,
F o s L2 —v) sinta=0 (D)
ov
(z—wv) = (h—v) sin‘a (3)
3 D
x == (h — v) sinacosa 4
(3) v:z—h sin‘a )
cosia
) (4)
xr ==+ (h*@)simmm (6)
COS
(6) ,
, x=*+R ,2=0; x=0 ,2=h,
A%
224y =R? 7
b |:4:|O
, ( 3(a))
( 3Ce))
[
b
fo)
—
=
100
170
(a)



44

666

: (D)

Vs

;(2)
5(c)

b

5(b)

u}
N

HOv

5 (3)

b

S5(d)

b

5Ce) o

2

5(b)

)

(c

(b

(e)

)

d

(

£

3
Fig. 3 Views and stretching of bending board
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Fig. 4 Stretching to form a conical surface
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Fig. 5 Intersection operation legend
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Fig. 6  Relationship between the formation of planar stereo
and its projection
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Fig. 7 Front and left views of surface cubic
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Fig. 8  Relationship between the formation of three-
dimensional surface and its projection
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Fig. 9 Process of constructing a form in the front and top
views
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Fig. 10
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Process of constructing a form from three views

3 10
, 10(e) o 11Ca)

11(e) o

b b

(a)

(b) (o)

11
Fig. 11 Analysis for composite solid
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