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Abstract. Auspicious cloud is one of the most Chinese-style auspicious patterns with a long history 
in China. However, most of previous research works focus on realistic cloud animation, little effort 
has been paid to model auspicious cloud in traditional Chinese style. In this paper a procedural 
modelling method is presented. First, we construct the cloud skeleton curve by use of eclipses, we 
then arrange a series of primitive circles with different radiuses along with points in the curve and 
obtain cloud silhouette by union of these circles; We take a dynamic silhouette point as start position 
and draw a spiral curve along the centre of cloud. Experimental results show that the proposed 
method is able to generate a wide variety of auspicious clouds in traditional Chinese style. 

Keywords: procedural modelling method; cloud skeleton curve; Chinese-style auspicious patterns; 
eclipses; cloud silhouette. 

1. Introduction 

In the 1960s, Chinese artists make use of traditional Chinese art forms, such as ink painting, paper-
cutting, and shadow-shadowing, they create a number of cartoon animations with distinctive Chinese 
characteristics, which caused great repercussions in the world. The study of computer-generated 
animations with Chinese national characteristics is of great significance to the promotion of 
traditional Chinese art and the improvement of Chinese cartoon competitiveness. Auspicious cloud 
is an artistic expression of real cloud and smoke. The history of auspicious cloud has a long history. 
It is one of the most auspicious patterns with Chinese characteristics. It has high aesthetic value, 
cultural value and application value. As the most common natural phenomenon in nature, clouds and 
smoke have been painted in a number of classic cartoons such as “The Monkey King” in the form of 
auspicious clouds on clouds and smoke. Due to the combination of cloud and smoke, there are many 
morphological changes in different applications. The traditional creative process is mainly drawn by 
hand drawing, and the production efficiency is low. If you can automatically generate a cloud 
animation by using a computer, you can shorten the production cycle of related animations and reduce 
the production cost of animation. 

The use of computers to assist in the generation of research with ethnic patterns has received 
increasing attention from researchers in the world. Research methods mainly generate pattern features 
such as Persian style floral decorative patterns [1], Islamic style star patterns [2], etc. Matching and 
process grammar reasoning and other Chinese ethnic patterns, such as paper-cut [3-6], Peking Opera 
mask [7], bronze surface decoration [8], Chinese animal face pattern [9], Yunnan embroidery [10]. 

There has been a long history of modeling and mapping clouds and smoke, and most of the research 
work has focused on the study of realistic clouds [11-15]. These research work mainly solves the 
motion change process of cloud smoke by solving the fluid dynamics equation. The scattering and 
reflection process of the light passing through the cloud smoke can generate the photo-real effect. 
However, the artist simplifies and exaggerates the shape and movement of the cloud in cartoons, so 
these physics-based control and rendering processes cannot generate auspicious animations with 
traditional Chinese style. 

2. Structure Analysis of Auspicious Cloud Shape  

Through the screenshot analysis of the auspicious cloud animation drawn by hand in Figure 1, the 
whole auspicious cloud is mainly composed of the contour lines, the inner winding lines of the cloud 
tail and the internal color filling of the cloud. Watching the left part of Figure 1, it can be seen that a 
group of auspicious clouds are composed of several independent clouds (the gray lines on the right 
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side of Figure 2, the black lines indicate the inner winding lines of the cloud tail), and the cloud cover 
in front. Behind the clouds. In the animation, the shape of the clouds and arcs will change. 

 

 

Figure 1. auspicious cloud composition 

This paper proposes a Chinese traditional style auspicious cloud animation model, which can not 
only represent the shape characteristics of auspicious clouds, but also realize the continuous change 
of auspicious cloud shape through procedural control, and finally get the auspicious cloud pattern 
which is very close to hand drawing. In the model, we decompose auspicious clouds into three levels 
of “Auspicious clouds ->Cloud->Arc”. Auspicious clouds are composed of clouds in a certain 
distribution, and each cloud is composed of several arcs. The model first uses the ellipse to represent 
the skeleton structure of the cloud, and arranges a plurality of basic circles with different radii along 
the non-uniform distribution points on the skeleton. By summing these basic circles, the contour and 
inner region of the cloud are generated. The basic circle moves along the circumference centered on 
each distribution point to generate continuously varying contour lines and cloud shapes, and uses the 
motion points on the contour line as a starting point to draw the cloud tail inner winding line along 
the center point direction. Finally, the obtained closed area is triangulated, and the inner area and the 
line of the cloud are drawn from far to near according to the depth value of each cloud. The various 
parts of the model are described in detail below. 

3. Cloud Shape Modelling 

According to the analysis in Section 2, the auspicious cloud boundary is composed of many arcs 
of different lengths and radii. We use a number of circles of different radii to be stacked along the 
skeleton curve. The following is an introduction to the modeling process of the contours of auspicious 
clouds and the winding lines of the cloud tail. 

3.1 Auspicious Cloud Contour Modeling 

Figure 2 is a schematic diagram showing the shape modeling of auspicious clouds. On the two-
dimensional XOY plane, an ellipse E is established with the origin O as the center and a, b as the long 
and short axes. In the E, non-uniformly take n points Oi (1 ≤ i ≤N), and then take the Oi center and Ri 
as the radius as the center trajectory circle ⊙Oi (shown by the blue line in Fig. 2), respectively take 
the trajectory circle ⊙Oi The upper point Oi

' is the center of the circle, and the Ri
' is the radius  ⊙

Oi
' (shown by the red line in Fig. 3). For E and all ⊙Oi

', get a cloud (shown by the semi-transparent 
thick line in the figure). Triangulate the Cloud area and then color-fill the interior and draw the border 
lines separately. You will get a cloud (as shown on the right in Figure 2). 
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Figure 2. Auspicious cloud contour generation process 

In order to simplify the parameter control, we take 
' '

1 1 1 1, (1 , )k k k k k k nR f O O R f O O k N O O         , ',f f  is the coefficient of indentation. 

After the experiment, we take '0 1.0,0.5 1.0f f    . In practical applications, various shapes 
can be obtained by setting different values of a, b, N, f, f' (shown in Figure 3). 

 

(a)                (b)                 (c)                 (d) 

(a)a=2b, N=8, f=0.5, f’=0.75  (b)a=2b,N=16,f=0.5,f’=0.5  (c)a=b, N=8,f=0.5,f’=1.0      

(d)a=b, N=16, f=1.0, f’=1.5 

Figure 3. Various auspicious cloud shapes generated by different parameters 

3.2 Cloud Inner Tail Modeling 

The inner winding line of the cloud is one of the important signs of auspicious clouds. The line 
looks like a spiral, but in the hand-painted cloud it does not strictly follow the standard spiral equation. 
If it is modeled by the standard spiral equation, it will give people Mechanical sense, while it is 
difficult to control its overall shape. We use a simple and easy to control method, which is connected 
by multiple semicircles, as shown in Figure 4. Taking O point as the starting point, the angle with the 
X axis is θt (θt=ωt, ω is the rotational angular velocity) for the ray OA cloud contour and point A1, 
the length l=|OA1|, with OA1 as the diameter, in OA1 The lower half arc is C1, taking |OB1|=d*l (d is 
the inner winding coefficient, 0<d<1), and the diameter OB1 is used as the semicircle C2 on the upper 
side of the OA. Similarly, the diameter of the i-th semicircle for di-1l, the semicircle is Ci, and the 
spiral is composed of m semicircles. For all Ci (1≤i≤m), the inner winding line of a cloud can be 
obtained. By changing the parameters d, ω, m, etc., the shape of the involute line of the cloud can be 
further changed. 

 

Figure 4. shows the generation of internal inner winding lines 
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4. Experiments 

The system is implemented on Intel(R) Core (TM)i7-6700 3.41G, 8G RAM, NVIDIA GeForce 
GTX 960 graphics card, desktop computer under Window7 operating system. The development 
software is Visual C++ 2012 and DirectX 9.0 SDK. The following are the three auspicious cloud 
patterns generated by the system. The animation clouds in these examples are generated by the system 
in real time. 

The system can realize the shape of various auspicious clouds by setting the number and 
distribution of clouds, and realize the shape and animation of the clouds by setting the skeleton shape 
of each cloud and the number of base points. In Figure 5(left), the skeleton radius and radius of motion 
of the cloud are relatively small to show a relatively gentle change, while maintaining a relatively 
stable shape. The number of clouds is 6, and the front and back are two layers. The number of arcs in 
each cloud in front is 8-10, including the cloud tail inner winding line, the movement speed is slow, 
followed by a large cloud. Figure 5(middle) shows a cloud chair shape around the character by setting 
the position and direction of each cloud. The number of clouds is 8, each cloud contains 10-12 arcs, 
and some clouds contain cloud tails. The movement speed is faster. In Figure 5(right), the skeleton 
radius and radius of motion of the cloud are relatively large to show a relatively dramatic movement 
change, without the cloud-tailed inner winding line, the number of clouds containing is 6, and the 
number of arcs contained in each cloud is 6-9. The movement speed is medium. 

 

 

Figure 5. Cloud pattern generated by experiment 

5. Conclusion 

This paper proposes a method for modeling and drawing auspicious clouds. The generated 
auspicious clouds maintain the hand-drawn features in the shape, and at the same time can realize the 
natural deformation of the auspicious cloud shape in the animation. By setting a small number of 
parameters, it is convenient to control the shape, position, number, animation mode, etc. of auspicious 
cloud. The model can be used as an auxiliary production tool in the field of digital entertainment such 
as animation production, games, and advertising. In the next step, the model is intended to extend to 
more complex aerodynamic animations, including three-dimensional cartoon lighting effects, 
interaction between auspicious clouds and character objects. 

Acknowledgments 

This work was supported by the projects of the Natural Science Foundation of Zhejiang Province 
(No. LY15F020041, No.LY16F030013) and Science Technology Department of Zhejiang Province 
(No. LGG18F010013) and Quzhou Science and Technology Bureau (No. 2018Z06).  

Advances in Computer Science Research, volume 87

463



 

References 

[1]. M.T. Wong, D. E. Zongker, D. H. Salesin, “Computer-generated floral ornament,” in 
Proceedings of SIGGRAPH 98, ACM, NY,1998, pp.423-434. 

[2]. C. S. Kaplan, D. H. Salesin, Islamic star patterns in absolute geometry, ACM. T. Graphic. 23 
(2004,2) 97-119.     

[3]. Y.X. Liu, J. Hays, Y.Q. Xu, H. Y. Shum, “Digital papercutting,” in Proceedings of SIGGRAPH 
98 Sketches, ACM, NY,2005, Article No.99. 

[4]. Xianquan. Zhang, Jinhui. Yu, Linglin. Jiang, Computer assisted generation of paper cut-out 
images, J. Computer-Aided Design& Computer Graphics.17(2005,6)1378-1382 (in Chinese). 

[5]. J. Xu, C.S. Kaplan, X. F. Mi, “Computer-generated papercutting,” in Proceedings of Pacific 
Graphics 07, IEEE Computer Society, WA,2007, pp.343-350. 

[6]. M. Meng, M. Zhao, S. C. Zhu,” Artistic paper-cut of human portraits,” in Proceedings of the 
international conference on Multimedia 10, ACM, NY, 2010, pp.931-934. 

[7]. Feilong. Cai, Ren. Peng, Jinhui. Yu, Analysis and synthesis of Peking opera facial make-ups, J. 
Computer-Aided Design& Computer Graphics.21(2009,8)1092-1097 (in Chinese). 

[8]. Yanqiu.Hu, Jinhui. Yu, Wei. Jiang, Modeling and rendering of bronze articles, J. Computer-
Aided Design& Computer Graphics.20(2008,9)1140-1196 (in Chinese). 

[9]. M.T. Chi, W.C. Liou, “Oriented animal-mask decoration pattern generation,” in Proceedings of 
CGIV, IEEE Computer Society, WA,2012, pp.7-12. 

[10]. J. Cui, M.X. Tang, “Chinese pattern design using generative shape grammar,” in Proceeding 
of Generative Art Conference, Italy,2010, pp.128-139. 

[11]. M.J. Harris, W. V. Baxter, T. Scheuermann, A. Lastra, “Simulation of cloud dynamics on 
graphics hardware,” in Proceedings of the ACM SIGGRAPH/EUROGRAPHICS conference on 
Graphics hardware, Eurographics Association Aire-la-Ville, Switzerland, 2003. pp.92-101. 

[12]. R. Miyazaki, S. Yoshida, T. Nishita, Y. Dobashi, “A method for modeling clouds based on 
atmospheric fluid dynamics,” in Proceedings of Pacific Graphics 01, IEEE Computer Society, 
WA, 2005. pp.363-372. 

[13]. D. Yoshinori, K. Katsutoshi, N. Tomoyuki, “Feedback control of cumuliform cloud 
formation based on computational fluid cynamics,” in Proceedings of SIGGRAPH 08, ACM, 
NY, 2008.Article No.94. 

[14]. F. Fedkiw, J. Stam, H. W. Jensen, “Visual simulation of smoke,” in Proceedings of 
SIGGRAPH 01, ACM, NY, 2001. pp.15-22. 

[15]. A. Selle, N. Rasmussen, R. Fedkiw, A vortex particle method for smoke, water and 
explosions, ACM.T. Graphic.24(2005,3)910-914. 

 

Advances in Computer Science Research, volume 87

464




