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Abstract (초록) 

Study of Illusion Painting on  
Ceramic Cylinder 

 

Inspiration to this study arose through an observation about a shadow casted 

on a round plaster mold. The shadow fell on the mold and covered its top surface 

and its side. I was able to see a complete image from a particular viewpoint while a 

twisted image from a random view. I found the visual experience of seeing multiple 

images derived from a single shadow of interest and aim at delivering this visual 

pleasure through my works. 

 

Generally, potters decorate their ceramic pots by painting in a way similar to 

painters paint on canvas. Although materials are different, the surface of a vessel is 

used as a picture plan like canvas and the visual effect is more or less similar from 

a spectator’s perspective. The 3-D feature of a pot seems not to be considered much 

when painting is composed. I believe the 3-D feature can be better utilized for 

achieving interesting visual effects. 

 

I started the research by finding a form as a picture plane for painting. By 

imitating the plaster mold, I developed a cylindrical vessel with a bold rim which 

offers a top surface for painting. By applying parallel projection, overlapping, 

colours, features of cylindrical vessel and horizontal reflection, I painted my 

vessels to create visual illusion effects.  

 

 

Keyword: Illusion Painting, Ceramic Cylinder, 3-D Illusion Effects 

Student Number: 2013-23887 
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1 INTRODUCTION (서론) 

1.1 Twisted Shadow: A Motif for Visual Pleasure (왜곡된 그림자: 시각적인 즐거움을 위한 모티브) 

This study was inspired by observing a twisted shadow. We are able to see an 

object through light source reflected off the surface of the object and directed to 

our eyes. Light only projects in a straight line, when the light is blocked by a non-

transparent object, a shadow of the object will be formed. It appears to be a 

stretched image with a silhouette of the object. 

 

I have observed a shadow casted on a round plaster mold as shown in [Figure 

1]. The shadow twists at the edge of the mold and extends across its top surface and 

side. The image on the top surface stretches more than that on the side. It is 

because the two surfaces are at different angles to the direction of light source. As I 

change my viewpoint, the appearance of the stretched image keeps changing. The 

twisted shadow turns to a complete image when I observe the mold at a particular 

viewpoint where the images on the top surface and the side join in a straight line. It 

is interesting to observe multiple appearances from a single shadow. I try to borrow 

this as the motif for my study and develop works that deliver a pleasant visual 

effect. 

 
[Figure 1] Shadow on a round plaster mold 
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1.2 Creating 3-D Illusion on 2-D Surface (2차원 표면에 3차원 착시 만들기) 

Artists try to depict their observations about the world on canvas by various 

ways. Objects in nature have length, width and depth but a canvas has only length 

and width. In Realism, artists have to manage how to depict the depth in nature on 

the canvas. Protocols and techniques have been established to help artists to add 

depth to their works in a coherent way. For example, when two objects of the same 

size are placed at different distances from the observer, the near object is drawn 

bigger than the distant object. The greater the difference of size, the further apart 

the objects are in reality. 

1.3 Methodology（연구방법） 

I began my research by reviewing historical paintings in Realism. Relevant 

information has been well organized in chronological order in publications and on 

the Internet. I went through the materials and collected useful information that can 

be applied to my research, hence summarized some typical ways of creating 3-D 

illusion on a 2-D surface. Besides, examples of relevant works have been gathered 

for studying. The composition of painting on these works extends across two or 

more surfaces for intensifying the 3-D illusion effects. I made reference to the 

examples and tried to apply the techniques that used for creating 3-D illusion 

effects on my works. 

 

Some ceramic artists paint on their pots in a way similar to painters paint on 

canvas disregard the unique 3-D feature that a pot gives. The visual effect thus 

seems no different from those from canvas. I believe a research of combining 

special features of a pot with painting techniques will help ceramic artists to 

enhance the way they showcase their works. 

 

Since painting is the primary focus of this study, a specific form for painting 
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has to be selected as a framework. During the study, a large number of pots are 

needed for experimental painting. It is important to adopt a robust form that can be 

produced effectively by myself and remain in good shape after high-temperature 

firing. After trials, a wheel-thrown cylindrical vessel fulfilled the requirements and 

was selected. 

 

The bold rim of the cylindrical vessel was utilized to create 3-D illusion 

effects. The rim of the vessel is thicker than an ordinary one [Figure 2], which 

provides a top surface for painting composition. The thickness of the rim 

intensifies the sensation of depth of the paintings. Necessary visual effects would 

not exist in the absence of this feature. 

 

 

The proportion of the cylinder is about 1:1.5 width to height for a visual effect 

of horizontal symmetry. The top surface and the side of the cylinder will visually 

appear as a 1:1 ratio from the spectator’s viewpoint.[Figure 3] The works then 

give an impression of balance. 

[Figure 2] Ceramic cylinder in this study 
(right); ordinary ceramic cylinder (left) 
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I used ceramic materials for my works because of its advantage on surface 

treatments. Clay was mixed with water to make slip which was sprayed and formed 

a coating on biscuit fired ceramic cylinders. It was then painted on the coating and 

fired the pieces. The pieces were polished after firing to reveal the white spots of 

porcelain underneath the painted area. The pattern surface is shown in [Figure 4]. 

 

 

 

Cobalt based blue and black ceramic paint was used for painting. The colour 

[Figure 3] Visual effect of horizontal symmetry 

[Figure 4] Surface of the works 
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did not change after high-temperature firing. Some colours such as yellow will fade 

out after firing. In addition, blue and black have a sharp contrast with the white 

porcelain to give the pattern surface as shown above, which appears like the starry 

sky. 
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2 BACKGROUND OF STUDY（연구배경） 

2.1 Reading Visual Illusion Image（착시 이미지 읽기) 

We read the world mostly through our eyes by observing objects and changes 

of the environment. We can only perceive an object only if it exists. When we 

perceive an image that differs from how the object exists and if this is an illusion 

caused by the eye, a visual illusion occurs. The information gathered by the eyes is 

processed in the brain to give a perception that does not tally with the physical 

measurement of the observed object.1This study focused on the visual illusions that 

arise from the discrepancy between an image and its object in reality. 

 

Reading a visual illusion image is not only a sense of sight but also related to 

personal memory and experience. When our brain processes information of an 

object gathered through our eyes, we attempt to perceive it from what we have 

known about and the relevant ones. This can be explained by the rabbit-duck 

illusion [Figure 5] in which an ambiguous image of a rabbit or a duck can be 

seen.2The brain switches between seeing a rabbit and a duck. Psychologist Joseph 

Jastrow used this figure, together with the Necker cube and Schröder stairs, to 

point out that perception is not just a product of stimulus from the external 

environment, but also mental activity.3 A test showed that the rabbit-duck figure 

was more likely to be seen as a rabbit by children who received the test on Easter 

Sunday but a duck when the children were being tested on a Sunday in October.4 

                                          
1 “Optical illusion.”,Wikipedia,https://en.wikipedia.org/wiki/Optical_illusion. Accessed 10 
May 2016. 
2Weisstein, Eric W. "Rabbit-Duck Illusion." From MathWorld--A Wolfram Web Resource. 
http://mathworld.wolfram.com/Rabbit-DuckIllusion.html. Accessed 15 May 2016. 
3Kihlstrom, J. F. "Letter to the Editor." Trends Cognitive Sci. 6, 502, 2002. 
4Brugger, P. and Brugger, S. "The Easter Bunny in October: Is It Disguised as a Duck?" 
Perceptual Motor Skills 76, 577-578, 1993.Kihlstrom, J. F. "Letter to the Editor." Trends 
Cognitive Sci. 6, 502, 2002. 
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2.2 Visual Illusion for Visual Pleasure (시각적인 즐거움을 위한 착시) 
Paintings with visual illusion effects are often created to deliver a pleasant 

visual experience to spectators. The pleasure of seeing the paintings comes from 

the unexpected visual illusion effect. Spectators expect to see a flat image from a 

painting. They could be surprised when a 3-D illusion effect visualized on a 2-D 

surface. Also, spectators may find it interesting to experience the moment of 

visualizing a distorted image changing to a complete image. The complete illusion 

effect and image can be seen from a particular viewpoint only. Spectators will only 

see distorted images from any other positions. Thus, the artist will show that 

viewpoint to the spectators so that they can enjoy the best visual effect, for example 

mark the position where the spectators should stand. An example of this study is 

the painting by Andrea Pozzo in the Sant'Ignazio Church, Rome created an illusion 

of flat projection on the curved vault of the church.5[Figure 6] 

 

2.2.1 Examples of Study (연구사례) 
There are several works with illusion painting when I conducted my research. 

                                          
5Pirene, M.H..Optics, Painting, and Photograph.1970, pp. 79-94. 

[Figure 5] Outline of the rabbit-duck illusion 
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However, only a few related examples that extends across two surfaces or more. 

The examples include Andrea Pozzo’s painting in the Sant'Ignazio Church, 

Perspective Box and ceramic works of Yasuo Hayashi. 

 

Andrea Pozzo’s Painting 

The painting Entrance of Saint Ignatius into Paradise by Andrea Pozzo was 

composed in the dome over the transept in the Sant'Ignazio Church. The painting 

extends across the wall and the curved vault, which has an illusion effect to extend 

the architecture straight upward. A marble slab in the floor indicates the place from 

which the illusion is complete. Pozzo managed to create an image that appears 

vertical even if it was painted on a curved surface. [Figure 7] illustrates how the 

illusion image could be seen. 

[Figure 6] Pozzo, Andrea. Entrance of  
Saint Ignatius into Paradise. 1691-94.6 

                                          
6 Photo: Livioandronico2013. “Frescos of Ignatius of Loyola HDR.”Wikipedia, 19 July 
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Perspective Box 

Perspective Box is a rectangular box, but sometimes in triangular, with side 

walls painted to create an illusion of interior space and the scene is then viewed 

through a carefully positioned eyehole. The corners and the junctures of the side 

walls are important to the formation of the illusion effect. The space into which the 

spectator observes frequently cuts across the actual shape of the box. Objects at the 

corners extend across two or three planes. In reality, these painted objects are 

distorted and broken at the points where the sides of the box meet but looks as a 

complete image when view through the eyehole.7 

 

The perspective box was popular among Dutch artists in 17th-century, 

reflecting a fascination for perspectival and optical devices. It gives the illusion of 

a three-dimensional interior of a modest Dutch room, sparsely furnished and with 

                                                                                                          
2015, 
https://commons.wikimedia.org/wiki/File:Frescos_of_Ignatius_of_Loyola_HDR.jpg.Acces
sed 29 May 2016. 
7Leeman, Fred. Hidden Images: Games of Perception, Anamorphic Art, Illusion. Harry N. 
Abrams, New York, 1976, pp. 82-84. 

[Figure 7] Cross section view illustrates that 
the image on the dome appears vertical 
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views through into other rooms.8 Below is one of six 17th century perspective 

boxes left in the world.[Figure 8] The ground frame is triangular, all four panels are 

painted inside. The front panel, now opens but used to be closed, with a peep-hole 

on it (plus an opening for light to pass through). This must be one of the earliest 

depictions of tea drinking requisites in Dutch painting, probably about 1660-80.9 

  

[Figure 8] Elinga, Pieter Janssens. Perspective box. Bruges 1623 – before 1682.10 
Side view (left); front view (right) 

Ceramic Works of Yasuo Hayashi 

Yasuo Hayashi uses hand building techniques, he forms curvilinear cubes and 

cylinders which create optical illusions revealing inner geometrical areas such as 

floating platforms or prisms by manipulating areas of light and dark. The origins of 

Yasuo Hayashi’s ceramic structures lie in his youth in Kyoto. As a pilot trained for 

night-flying missions, he acquired a sense of the structure of towns under 

navigation by lights, which was unusual for the time. Returning to ceramic practice 

                                          
8"Perspective Box."The National Gallery, London, 
https://www.nationalgallery.org.uk/paintings/glossary/perspective-box. Accessed 25 May 
2016 
9 “Elinga, Pieter Janssens, Perspective box.” Museum Bredius, 
https://en.museumbredius.nl/product/elinga-pieter-janssens-perspective-box/. Accessed on 
29 May 2016 
10Museum Bredius, Den Haag. http://en.museumbredius.nl/product/elinga-pieter-janssens-
perspective-box/. Accessed 30 May 2016. 
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in 1945, he became a founding member of the avant-garde Shikokai group of 

artists, seeking to find new expressions for ceramics appropriate to the spirit of 

Japan’s reconstruction. While the white lines and patches of colour on Hayashi’s 

elemental structures draw from his aerial observations and offer clues to some 

hidden function, it is their shades of blackness that intensify their presence in the 

mind.11 

 

From a description of his ceramics, he stated that his works represented a 

union of sculpture and painting: 

"In 1980 ... I based a series of works on simple and 

unembellished cubic forms. In the process of drawing such cubic 

forms, I discovered a mysterious space developing in between visual 

certainty and uncertainty. This revived visions of my time as a pilot 

during the war, when I would fly sometimes in a stat-filled night sky, 

and sometimes in a night sky that was black as ink. That black space 

was truly in the nature of visual illusion, and the mystery of that 

illusion applies also to ceramics. 

In works dressed and glazed entirely in black, I endeavored to 

create shadows in the midst of blackness, and to express that illusory 

space by creating a multi-dimensional body within a solid object. It 

represented a union of sculptural thought and painting thought."12 

                                          
11 "Transformations: The language of craft, Yasuo Hayashi." National Gallery of Australia, 
http://nga.gov.au/exhibition/transformations/Detail.cfm?IRN=142956&BioArtistIRN=2980
5&. Accessed 25 May 2016. 
12 "Yasuo Hayashi." KunstsammlungLandstieg, 
http://www.landstieg.ch/index.php/keramik/42. Accessed 25 May 2016. 
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[Figure 9] Work by Yasuo Hayashi12 

 

  

[Figure 10] Work by Yasuo Hayashi.13 Main view (left); side view (right) 
 

2.3 Typical Ways of Creating 3-D Illusion (3차원 착시를 만드는 일반적인 방법) 

Based on the examples, I have summarized the techniques of creating 3-D 

illusion that can be applied to my study, which will be elaborated in the following. 

 

                                          
13 “Yasuo Hayashi.” Kerameikon, 
http://www.kerameikon.com/images/izlozbe/0019%20a%20yasuo%20hayashi.jpg.
Accessed 29 May 2016. 
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2.3.1 Parallel Projection (평행투영법) 

Parallel projection is a type of graphical projection that transforms an image 

of an object in nature on to a 2-D surface, such as paper. The projection is 

achieved by using imaginary projectors. Points of the object are being projected to 

the projection plane along the direction of projection. Lines that are parallel in 

reality are drawn parallel in the picture.14 

 

Parallel projection is divided into two types: 

1. Orthographic projection – direction of projection is perpendicular to 

projection plane. It is for working drawing and the resulting image is a 2-D view of 

the object. 

 

2. Oblique projection – Direction of projection is not perpendicular to 

projection plane. It tries to show an image of object viewed from a skew direction 

in order to reveal all three directions (axes) of space in a single picture. In the 

drawing, the displayed angles among the axes as well as the foreshortening factors 

(scale) are arbitrary.15 It is therefore oblique projection allows more flexibility to 

compose painting in this study.  

                                          
14“Parallel projection.”Wikipedia, 
https://en.wikipedia.org/wiki/Parallel_projection.Accessed 17 May 2016. 
15 “Oblique projection.” Wikipedia, https://en.wikipedia.org/wiki/Oblique_projection. 
Accessed 17 May 2016 
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Oblique projection was commonly used by Chinese artists from the 1st or 2nd 

centuries to the 18th century, especially when depicting rectilinear objects such as 

houses.16 Below is an illustration from an ancient Chinese book “Romance of the 

Three Kingdoms”. The appearance of the architecture is an application of oblique 

projection.[Figure 12] 

 

[Figure 12] Illustration from an ancient Chinese 
book “Romance of the Three Kingdoms17 

                                          
16Cucker, Felix. Manifold Mirrors: The Crossing Paths of the Arts and Mathematics. 
Cambridge University Press, 2013, pp. 269–278. 
17“Illustration for ancient Chinese book “Romance of the Three Kingdoms.”Wikipedia, 

[Figure 11] Oblique projection15 
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2.3.2 Overlapping (중첩법) 
When one looks at the circle and the square in [Figure 13], it will be hard for 

him to tell which is in front of the other. The circle and the square may be 

positioned side by side, or the square may be so far away that it looks nearly as 

small as the circle. To give a better illustration about their relative positions, one 

may simply overlap the circle with the square. The overlapped image shows the 

square is far behind the circle.[Figure 14] 

[Figure 13] Without overlapping 

 

[Figure 14] With overlapping 

 

                                                                                                          
https://commons.wikimedia.org/wiki/File:Sanguo2.PNG.Accessed 29 May 2016. 

 

 

 

 



16 

Overlapping works on both large and small scales. When one paints a 

landscape, he can place lots of things in front of lots of other things. For example, a 

couple in front of a fence in front of a tree in front of a house in front of a lake in 

front of a forest in front of mountains. Overlapping also works despite how small 

the objects are. For example the hour and minute hands of a watch overlap to give 

front and rear position.18 

 

Artists apply overlapping in their painting in order to create an illusion of 

depth.  Overlapping can be achieved when parts of an object are hidden from 

sight by another closer object. 19 This resembles the reality that an object near the 

spectator may block part of the distant objects. In practice, artists may use various 

ways to apply the overlapping technique. For example one may first outline objects 

overlapping each other. Hence, he can erase the outline of the distant object that 

overlap with the near object. 
 

2.3.3 Colour Change and Value Change (색의 활용) 

If someone goes hiking, he may have observed that the green distant 

mountains look blue. Or during autumn, a mountain range may appear bluish-

purple even though the mountains are covered with yellow, red and brown leaves. 

This effect can be described by atmospheric perspective. The layer of air between 

the distant mountains and the viewer caused this effect. The impurities, for 

example smoke particles and water droplets, prevent some of the light from the 

mountain reaching the eyes of the viewer. Warmer reds and yellows are blocked by 

the impurities and letting the cooler bluish colours pass through. Besides, the 

                                          
18Metzger, Phil. The Art of Perspective: The Ultimate Guide for Artists in Every 
Medium.North Light Books, 2007, pp.50-51. 
19DuVall, Bethany. “Definition of Overlapping Technique in Painting.” eHow, 
http://www.ehow.com/facts_6748408_definition-overlapping-technique-
painting.html.Accessed 17 May 2016. 
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distant mountains look paler than they are because the air layer reduces the amount 

of light that reaches eyes of the viewer.20 Using colour change and value change 

will be an effective way to show distance in a painting of this landscape view. 

 

Distant objects can be depicted by using pale value in a painting. However, a 

dark value suggests depth, for example a dark tunnel or dark windows in a 

building. The sensation of depth is mainly caused by the contrast in values. It will 

bring a convincing effect that two objects are at different distances from the viewer 

by putting a dark next to a light.21 

 

When painting an object under a single light source, it is usually painted one 

side lighter and the other side darker. It is because one side receives less light than 

the adjacent side.22 The house on the right of the following figure gives a better 

depth quality than the left one, which the sharper the contrast, the stronger the 

sensation of depth. The dark areas recede and pull a viewer in while the brighter 

area tends to come forward.23 

  

[Figure 15] 

                                          
20Metzger, pp.13. 
21Metzger, pp.59. 
22Metzger, pp.61. 
23Metzger, pp.67. 
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3 WAYS OF CREATING ILLUSION OF THE 
STUDY (연구의 착시제작방법) 

3.1 Definition of Illusion Painting in This Study (본연구의 착시페인팅 정의) 

A spectator is able to see a familiar geometric form on the ceramic cylinder 

when he observes it from the predetermined viewpoint, but out of this viewpoint, 

he can see a twisted image. The paintings on the top surface and the side of the 

ceramic cylinder join in a straight line and give a complete image. When the 

spectator observes the painting from the predetermined viewpoint, he tends to 

organize the paintings on the surfaces into groups24 that will appear to be some 

geometric forms. Continuation of The Gestalt Principles occurs in reading the 

paintings when the eyes are compel to move through one painting on the top 

surface and continue to another painting on the side. The principle suggests that 

spectator’s eyes will naturally follow the painted area that connects the adjacent 

surfaces of the cylinder. 

3.2 Oblique Projection (사투영법) 

Oblique projection was used to paint the figures of geometric forms on the 

ceramic cylinders. The figures were painted as if they were viewed from an oblique 

angle. Rulers and triangular rulers were used to plot straight lines and parallel lines. 

A protractor was used when plotting angles, which helped keeping a consistent 

view of oblique angle among works.[Figure 17] The paintings were finished by 

applying the ceramic paint and masking tapes were used to paint figures with a 

sharp edge. 

                                          
24“The Gestalt Principles.”Graphic Design at Spokane Falls Community College, 
http://graphicdesign.spokanefalls.edu/tutorials/process/gestaltprinciples/gestaltprinc.htm. 
Accessed 17 May 2016. 
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[Figure 16] Oblique projection on ceramic cylinder 

 

 

The paintings were painted separately on the top surface and the side of the 

ceramic cylinder. It was difficult to join the paintings on individual surfaces and 

give a coherent appearance as a single painting. There was a trial to use a laser 

[Figure 17] Tools for plotting straight lines and parallel lines 
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torch to project a straight line as a guide for painting that cuts across the top 

surface and the side. However, this made the setting for work complicated. Using 

rulers for plotting is simple and effective. Repeated practices give the desired 

result. 

 

Another difficulty was drawing and painting curves. Rulers and masking tape 

were only good for making straight lines. Customized stencils were developed to 

paint curves and circles, which were used for painting the rim and the foot of a 

cylinder figure. A curve cutter and a round cutter were used to cut out the desired 

stencils from plastic sheets.[Figure 18] 

 

 

Uneven coverage of colour on the paintings gave an unpleasant appearance, 

where some areas appear darker while some areas appear paler. This was due to the 

uneven thickness of the ceramic paint. To improve this situation, the brush had to 

[Figure 18] Tools for plotting curves 
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be tapped on a glass several times after loading the ceramic paint.[Figure 19] When 

the paint was evenly distributed on the brush, it was fine to apply on the ceramic 

cylinders. 

 

3.3 Overlapping (중첩법) 

In some of the paintings, overlapping was used to add depth and intensify the 

3-D illusion effect. A near object blocks some of the view of a distant object. 

Following the same working procedure of oblique projection, the distant object was 

painted first while covering the outlines of the near object. Ceramic paint was 

applied to the near object at the last step. 

 

When both the distant object and the near object are in the same colour, they 

seem to merge together at where they overlapped. For easy understanding, blank 

lines were used to outline the overlapping area of the objects. Examples of works 

are shown in [Figure 20] and [Figure 21]. 

[Figure 19] Stencil brush and glass 
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[Figure 20] From in Form 32 

 
[Figure 21] Form in Form 52 

3.4 Using Colours (색의 활용) 

Blue and black were used to represent surfaces at different distance in some of 

the paintings. Black was used to represent a further distance from the spectator. In 

the works shown in [Figure 22] and [Figure 23], I tried to represent the cross 

sections of cylinder figures. To suggest the relative position, the cross sections 

were painted in black and the rest of cylinders were painted in blue. 

 

During painting, black might be applied to the blue area by mistake. To avoid 

this, masking tapes were used to cover the area in blue while painting the area in 

black, and vice versa. 
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[Figure 22] Form in Form 41 

 
[Figure 23] Form in Form 47 

Besides, a single colour was used to connect multiple surfaces and created an 

illusion that they form a single surface. The photos of work Form in Form 32 

shown in [Figure 24] below illustrate the illusion that the top surface, the hole and 

the side of the cylindrical vessel form a single surface. When the work is observed 

from the predetermined viewpoint, the painting will appears as a pair of parallel 

vertical planes. More examples are shown in [Figure 25] and [Figure 26]. 

 

  

[Figure 24] From in Form 32. View of the complete illusion image (left); view of 
the distorted image (right) 
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[Figure 25] Form in Form 23 

 
[Figure 26] Form in Form 15 

It was difficult to make a coherent painting that connects the surfaces, 

especially when decorating the hole of the cylindrical vessel. Since the hole is 

small and does not allow two hands going inside for applying masking tapes and 

painting. Instead, a pincette and a brush with a thin and long handle were used to 

apply the decoration.[Figure 27] 

 [Figure 27] Tools for decorating the hole of the cylindrical vessel 
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3.5 Using Features of Cylindrical Vessel (구멍이 있는 원통형태 특징의 활용) 

The bold rim of cylindrical vessel was utilized to create a visual illusion. The 

thickness of the rim enhanced the illusion effect of the paintings. As shown in 

[Figure 28], a blue cylinder appears inside an orange cylinder. The rim of blue 

cylinder was painted on the inner edge of the bold rim, while the rim of the orange 

cylinder was painted on the outer edge. The physical distance between the edges 

intensified the illusion effect. The same approach is used on work Form in Form 24 

but with a different appearance. [Figure 29] 

 

  

In addition, the side of the vessel was used for painting the body of the 

figures. The examples shown below are a cone [Figure 30] and a cylinder [Figure 

31], painted on the side of the vessel. 

 

[Figure 28] Form in Form 25 [Figure 29] Form in form 24 
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3.6 Horizontal Reflection (수평 반사) 
A horizontal reflection was used to create an illusion of a straight line on the 

side of the ceramic cylinder. The painting of work Form in Form 34 is a 

rectangular plane painted as it is viewed from an oblique angle. If the diagonal 

line at the bottom of the painting is drawn in a straight line, it appears to be a curve 

from the spectator’s viewpoint.[Figure 33] The horizontal reflection function is 

able to transform that curve upside down and the counterbalance effect will create 

a line that appears straight. The mathematics is illustrated in the following graph. 

For a curve g(x) = x2, its opening faces upward (dotted line). By multiplying the 

whole function by –1 and it gets g(x) = -(x2), the curve is being transformed and 

reflected horizontally to give a curve with its opening facing downwards (solid 

line). [Figure 32] 

 

It was applied to the paintings as the following steps: 

1. Draw the desired straight line on the side of cylinder 

2. Capture the line from the predetermined viewpoint [Figure 33] 

3. Input the image to a computer graphic programme, for example Adobe 

Illustrator (AI), then trace and convert the line to a digital one 

[Figure 30] From in Form 4 [Figure 31] Form in Form 5 
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4. Reflect the line horizontally by using the Transform function [Figure 34] 

5. Print out the reflected line and cut out a masking tape accordingly 

6. Paste the masking tape on the cylinder for painting 
 

  

[Figure 32] Horizontal reflection function25 

 

  

                                          
25“Function Transformations.”MathsIsFun, https://www.mathsisfun.com/sets/function-
transformations.html.Accessed 26 May 2016. 

[Figure 33] The bottom side of the 
drawing appears to be a curve 

[Figure 34] Horizontal reflection 
through a computer graphic 
programme 
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The photos below illustrate the result of horizontal reflection. The bottom side 

appears as a straight line but it is a curve. 

 

  

[Figure 35] Form in Form 34. View of the complete illusion image (left); bottom 
side of the painting (right) 
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4 RESEARCH WORKS – GROUPING BY WAYS 
OF CREATING ILLUSION (연구작품 – 착시제작방법으로 분류) 

4.1 Surface Treatments (표면처리) 

The surface of the works was created by spraying slip (a liquid mixture of 

clay) to form a coating on the biscuit fired ceramic cylinders. Ceramic paint was 

used to paint on the coating and the pieces were fired. After firing, the works were 

polished to give a patterned surface. The impression of the works depends on the 

approach of surface treatment and several trials were carried out. The first trial was 

to glaze the whole piece with transparent glaze after painting. The advantage of 

using transparent glaze is that it gives a transparent and smooth impression. 

However the appearance of the glazed works is similar to the traditional blue-and-

white pieces. This treatment was not used. 

 

The second trial was to paint on the ceramic cylinders and fired with an 

unglazed surface. After firing, the surface was polished to obtain a smooth 

appearance. Polishing caused technical faults on the painted surfaces, such as 

scratches, hence this approach was not chosen. 
 

   

[Figure 36] Glazed surface (left); unglazed surface (middle); slip coated surface 
(right) 
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The third trial was to paint on the slip coating of the ceramic cylinder which 

was polished after firing. This approach avoided the disadvantages of the first and 

the second trial, also the surface arose a sensation of depth. It was applied to the 

works of this study. Its process is illustrated in [Figure 37]. 
 

 

[Figure 37] Process of the slip coated surface treatment 
 

4.2 Grouping of Works (작품 분류) 

I have applied the ways of creating illusion discussed in Chapter 3 and painted 

on the ceramic cylinders. The works were organized into seven groups and 

illustrated in [Figure 38]. The circles represent the different ways of creating 
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illusion. Some of the works decorated with multiple ways were placed at the 

overlapped area of relevant circles. 

 

[Figure 38] Grouping of the works 

4.3 Works Using Oblique Projection and Features of 
Cylindrical Vessel (사투영법 및 구멍이 있는 원통형태의특징을 활용한 작품) 

Oblique projection and features of cylindrical vessel were applied to the 

painting of the works to create visual illusion effects. The paintings of [Work 1], 

[Work 2] and [Work 3] are cylinders which are represented by lines, a patterned 

surface and a blank-leaving area (the area that left blank intentionally in Chinese 
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paintings to represent an object). The opening of the vessels was used for painting 

the rim of the cylinder figures and added a 3-D element to the paintings for 

intensifying the visual illusion effect. The side of the vessels was used for painting 

the body of the figures and suggested a curved appearance. The painting of [Work 

4] is a cone. The painting of [Work 5] is a hexagonal prism. The figures were 

painted as if they were viewed from an oblique angle and to show their three 

dimensions. Blank lines were used to represent joints of surfaces. 

 

 
[Work 1] Form in Form 49, 2016 

Porcelain 
12 x 12 x 7.5cm 
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[Work 2] Form in Form 5, 2016 
Porcelain 

12 x 12 x 7.5cm 
 

 
[Work 3] Form in Form 11, 2016 

Porcelain 
12 x 12 x 7.5cm 
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[Work 4] Form in Form 4, 2016 

Porcelain 
12 x 12 x 7.5cm 

 

 
[Work 5] Form in Form 0, 2016 

Porcelain 
12 x 12 x 7.5cm 
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4.4 Works Using Oblique Projection, Features of Cylindrical 
Vessel and Overlapping (사투영법, 구멍이 있는 원통형태의 특징 및 중첩법을 활용한 작품) 

In addition to oblique projection and features of cylindrical vessel, this group 

of works adapts overlapping to create visual illusion on the paintings. The paintings 

of [Work 6] and [Work 7] represent a cylinder inside another cylinder. The bigger 

cylinders are represented by a surface and lines respectively, which overlapped the 

smaller cylinders. The overlapping suggests the relative position of the cylinders. 

Blank areas of the paintings create illusions of space, where actually occupied by 

ceramic materials. The painting of [Work 8] represents two identical parts of a 

cylinder, in which one with its flat surface facing the spectator and the other one 

with its round surface facing the spectator. The blank area of the painting suggests 

the space between the two parts. The overlapping in the painting indicates the 

relative position of the two parts. The painting of [Work 9] represents a ring 

covering the upper part of a cylinder. Overlapping was applied to the covered area. 
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[Work 6] Form in Form 24, 2016 

Porcelain 
12 x 12 x 7.5cm 

 

 
[Work 7] Form in Form 25, 2016 

Porcelain 
12 x 12 x 7.5cm 
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[Work 8] Form in Form 39, 2016 

Porcelain 
12 x 12 x 7.5cm 

 

 
[Work 9] Form in Form 37, 2016 

Porcelain 
12 x 12 x 7.5cm 
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4.5 Work Using Oblique Projection, Features of Cylindrical 
Vessel, Overlapping, Colours and Horizontal Reflection (사투영법, 

구멍이 있는 원통형태의 특징, 중첩법, 색 및 수평 반사을 활용한 작품) 
The painting of [Work 10] represents a pair of parallel vertical planes, which 

were painted as they were viewed from an oblique angle. Overlapping was applied 

to the painting to suggest that one plane is in front of the other. The plane at the 

back extends across the top surface, the hole and the side of the cylindrical vessel. 

Besides, the bottom side of the plane that appears in the front is a curve 

transformed by horizontal reflection and appears as a straight line. 

 
[Work 10] Form in Form 32, 2016 

Porcelain 
12 x 12 x 7.5cm 

4.6 Work Using Oblique Projection, Features of Cylindrical 
Vessel, Overlapping and Horizontal Reflection (사투영법, 구멍이 있는 원통형태의 특징, 중첩법 및 수평 반사을 활용한 작품) 

The painting of [Work 11] is overlapped bands. The overlapping on the top 

surface of the ceramic cylinder intensifies the 3-D illusion effect and makes the 

bands looks like jumping out of the surface. Blank lines at the overlapped areas are 

for easy understanding of the way that the bands connect. The blank spaces 
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bounded by the bands suggest the spaces in the painting, which are the volume of 

ceramics in reality. 

[Work 11] Form in Form 52, 2016 
Porcelain 

12 x 12 x 7.5cm 

4.7 Works Using Oblique Projection, Features of Cylindrical 
Vessel and Colours (사투영법, 구멍이 있는 원통형태의 특징및 색을 활용한 작품) 

The paintings of [Work 12] and [Work 13] are cylinders with part of their 

walls cut and their internal space could be observed through the openings. Black 

was used to connect the hole, the rim and the side of the cylindrical vessel and 

created an illusion that part of the figures was removed. The thickness of cylinder 

figures is represented by blank-leaving areas. The painting of [Work 14] is a 

cylinder with its inside left blank. Blank-leaving areas were used to suggest the flat 

surfaces inside. The painting of [Work 15] is a cross section of a ring. Blue is used 

to connect multiple surfaces of the vessel to form the concave surface of the ring. 

The thickness of the ring is represented by blank-leaving areas. 
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[Work 12] Form in Form 14, 2016 

Porcelain 
12 x 12 x 7.5cm 

 

 
[Work 13] Form in Form 15, 2016 

Porcelain 
12 x 12 x 7.5cm 
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[Work 14] Form in Form 9, 2016 

Porcelain 
12 x 12 x 7.5cm 

 

 
[Work 15] Form in Form 23, 2016 

Porcelain 
12 x 12 x 7.5cm 
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4.8 Works Using Oblique Projection, Features of Cylindrical 
Vessel, Colours and Horizontal Reflection (사투영법, 구멍이 있는 원통형태의 특징, 색 및 수평 반사를 활용한 작품) 

The paintings of [Work 16], [Work 17] and [Work 18] are cross sections of 

cylinders. The cross sections were painted in black which appear at an inner 

position than the parts in blue. A blank line was drawn to represent the joint of 

surfaces in [Work 18]. Horizontal reflection was applied to the bottom side of the 

cross sections. The bottom side appears to be a straight line but was drawn as a 

curve. 

 
[Work 16] Form in Form 41, 2016 

Porcelain 
12 x 12 x 7.5cm 
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[Work 17] Form in Form 47, 2016 

Porcelain 
12 x 12 x 7.5cm 

 

 
[Work 18] Form in Form 48, 2016 

Porcelain 
12 x 12 x 7.5cm 
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4.9 Works Using Oblique Projection, Features of Cylindrical 
Vessel and Horizontal Reflection (사투영법, 구멍이 있는 원통형태의 특징 및 수평 반사를 활용한 작품) 

The paintings of [Work 19] and [Work 20] are a rectangular plane and a band 

in a rectangular shape. The figures were painted as if they were viewed from an 

oblique angle. Horizontal reflection was applied to the bottom sides of the figures. 

They appear as straight lines but were drawn as curves. The paintings of [Work 21], 

[Work 22] and [Work 23] are a cube, a rectangular prism and a rectangular prism 

without a front face. The figures were painted to reveal their three dimensions. 

Blank lines were drawn to represent the joints. The bottom sides of the figures were 

drawn as curves transformed by horizontal reflection and appear as straight lines. 

The internal surface of the rectangular prism of [Work 23] is represented by blank-

leaving areas. 

 
[Work 19] Form in Form 34, 2016 

Porcelain 
12 x 12 x 7.5cm 
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[Work 20] Form in Form 20, 2016 

Porcelain 
12 x 12 x 7.5cm 

 

 
[Work 21] Form in Form 1, 2016 

Porcelain 
12 x 12 x 7.5cm 
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[Work 22] Form in Form 13, 2016 

Porcelain 
12 x 12 x 7.5cm 

 

 
[Work 23] Form in Form 18, 2016 

Porcelain 
12 x 12 x 7.5cm 
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5 CONCLUSION (결론) 
Inspiration to this study arose through an observation about a shadow casted 

on a round plaster mold. The shadow fell on the mold and covered its top surface 

and its side. I was able to see a complete image from a particular viewpoint while a 

twisted image from a random view. I found the visual experience of seeing multiple 

images derived from a single shadow of interest and aim at delivering this visual 

pleasure through my works. 

 

Generally, potters decorate their ceramic pots by painting in a way similar to 

painters paint on canvas. Although materials are different, the surface of a vessel is 

used as a picture plan like canvas and the visual effect is more or less similar from 

a spectator’s perspective. The 3-D feature of a pot seems not to be considered much 

when painting is composed. I believe the 3-D feature can be better utilized for 

achieving interesting visual effects. 

 

I started the research by finding a form as a picture plane for painting. By 

imitating the plaster mold, I developed a cylindrical vessel with a bold rim which 

offers a top surface for painting. By applying parallel projection, overlapping, 

colours, features of cylindrical vessel and horizontal reflection, I painted my 

vessels to create visual illusion effects. 

 

The size of the pieces puts a constraint on the display of the works. It will be 

impressive to display a huge piece of work. Due to the shrinkage of clay during 

drying and firing process, the bigger the size of the works, the higher the possibility 

they will crack. The biggest piece made so far is of a diameter 20cm and height 

12cm, which is similar to the size of household toaster. Instead of emphasizing the 

size of an individual piece, an array of works were arranged to display the 

paintings of diversified visual illusion effects. [Figure 39] 
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People’s interest in the illusion paintings may lose gradually. A spectator may 

be surprised when he first visualized the 3-D illusion paintings on the ceramic 

cylinders. This interest will gradually out after the trick of the illusion effect is 

understood. Further study and experiment is on-going to explore more possibilities 

on forms of figures and expressive techniques. For an example, I have used one 

vessel for one painting and am now trying to use multiple pieces for one 

painting.[Figure 40] I also try to decorate the ceramic cylinder with blacks. [Figure 

41] 

 

 
 
 

[Figure 39] Display of diversified paintings 
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[Figure 40] A painting extends 
across multiple ceramic cylinders 

 

 
[Figure 41] Black decoration 
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Abstract in Korean (국문초록) 

세라믹 실린더에  

그린 착시페인팅 연구 
 

서울대학교 대학원 

디자인학부 도예전공 

진지문 
 

본 연구는 둥근 석고틀을 덮은 그림자 관찰하는 데서 얻은 아이디어를 

바탕으로 시작되었습니다. 석고틀에 비친 그림자는 그것의 윗면과 

옆면을 덮고 있었습니다. 그림자는 임의의 시점에서는 왜곡된 상으로 

보이는 반면, 특정한 시점에서는 하나의 완전한 상으로 인식되었습니다. 

그림자에서 다양한 상를 인지할 수 있는 시각적 경험의 발견을 통해 

이러한 시각적 즐거움을 전달하고자 작업을 진행하였습니다.  

 

일반적으로 도예가들은 회화 작가가 캔버스에 그림을 그리는 것처럼 

그림을 그려 그들의 기물을 장식합니다. 재질은 서로 다르지만, 기물의 

표면은 캔버스와 같은 회화의 바탕으로 활용됩니다. 관찰자의 시점에서 

경험하는 시각적 효과는 거의 동일한데, 그것은 도예가들이 그림을 

구성하는 과정에서 기물의 3차원적인 특성을 크게 고려하지 않기 

때문입니다. 본 연구는 보다 흥미로운 시각적 효과를 만들기 위해 

기물의 3차원적인 특성을 고려하였습니다. 
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회화에서의 평면에 해당하는 작업에 적합한 형태를 찾는 것을 작업의 

출발점으로 삼았습니다. 석고틀의 형태를 참고하여, 기물의 윗면에도 

그림을 그릴 수 있도록 전이 넓은 실린더 형태를 제각하였습니다. 

이러한 기물의 형태를 기반으로, 평행 투영법, 중첩법, 색, 구멍이 있는 

원통형태의 특징 및 수평반사를 활용하여 기물에 그림을 그려 시각적인 

착시효과를 만들었습니다. 

 

 

주요어: 착시페인팅, 세라믹 실린더, 3차원 착시효과 

학번: 2013-23887 
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