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Abstract

In this study, we compare Western oil paintings and Chinese ink paintings on their composition, by extracting and computing
28 composition features of the paintings, including visual balance and relationships between different regions (segments).
Among the extracted segments, we compute average distance and rule-based features based on three layout rules, rule of
thirds, golden mean and golden triangle. A total of 2253 paintings including 1138 oil paintings and 1115 Chinese ink paintings
are collected. By comparing the results of the features on these paintings, our study investigates the difference and similarity
between the two types of paintings on composition. Their composition designs are similar in visual balance and their tendency
of composing along two diagonal lines, but are fairly different on many other aspects. For example, oil paintings are inclined to
place objects on the bottom horizontal dividing lines of rule of thirds and golden mean. Having discovered the most important
features that can differentiate the two types of paintings, we analyze the differences in the features and discuss their possible

relationships to the culture and artists’ backgrounds.

Keywords Paintings - Composition - Visual Balance - Layout Rules

1 Introduction

Visual order is one of the important factors influencing aes-
thetic beauty. It is a multi-faceted concept, considered in
different dimensions, such as orientation, color, size, shape,
and spatial composition. In this work, we investigate visual
order in two types of paintings, oil paintings and Chinese ink
paintings, and particularly compare their characteristics in
spatial composition.

Different cultures may have different traditions in repre-
senting the world via their artworks and thus have varied
aesthetic preferences. Existing studies investigate the rela-
tionships between various sources of paintings and cultural
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groups and find a significant interaction between them.
Different traditions in paintings’ representations influence
aesthetic preferences in corresponding cultural groups [1].
Viewers with different cultural backgrounds also have dis-
tinct aesthetic experience on the same visual representation
[2]. There are comparative studies investigating differences
between visual arts, such as comparing abstract and repre-
sentational paintings on perceptual, semantic and affective
dimensions [3], Eastern and Western paintings on aesthetic
preference [1]. But few works use quantitative methods
to measure and visualize differences between visual arts,
i.e., Eastern and Western paintings. By computing layout
features, we can map representations of visual arts into math-
ematical features. It helps us understand cultural preferences
at a detailed level, how these preferences are reflected in lay-
outs of paintings, and understand existing art theories from a
computational perspective. The layout features that best dis-
tinguish certain visual arts can be applied in online galleries
and help automatically classify the genres of artworks.

Our study mainly focuses on the difference in the visual
order, specifically composition, of Western oil paintings vs.
Chinese ink paintings. As discussed in art theory, Western and
Eastern artists use different ways to represent what they see
in the visual world [4]. Western paintings represent the world
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with a central perspective and pay attention to salient objects
in the scene since the Renaissance [5, 6], while Chinese
paintings favor a dynamic perspective and mainly focus on
the contextual information [7]. Western artists prefer object-
centered scenes, while Chinese artists emphasize the context
[8].

Interpreting beauty differently, different cultures use their
own ways of representations to create aesthetically appealing
artworks. To compare the two types of paintings in a uniform
fashion, we extract features based on a generally accepted
term determining the aesthetic appreciation, i.e., visual order.
We focus on one of the most important dimensions of visual
order, i.e., composition, and extract features on visual bal-
ance, segmental relationships, and layout rules. The extracted
features map theory to computation and quantify the cultural
differences. We explore the difference between oil paintings
and Chinese ink paintings by comparing statistical distribu-
tions of the features and evaluate if the results are consistent
with the existing subjective intuitions and theories. In sum-
mary, this work is conducted in three steps. First, we extract
28 features, in which feature f; — f» measure visual balance,
f3 — fe are about segmental relationships, while f7 — fag
are based on layout rules. Second, we compare extracted fea-
tures and discuss their differences and similarities on the two
types of paintings. Third, the classification methods are used
to classify the two types of paintings and extract features that
best distinguish two types of paintings.

Overall, our research contributes to the existing literature
by.

e Comparing Western and Chinese paintings on multiple
aspects of composition in a quantified ways;

e Highlighting the differences of cultural representations
and backgrounds in two genres of artworks;

e Shedding light on understanding and computing visual
order in the artworks.

In the remainder of this paper, Sect. 2 reviews related
work on visual order and composition. Section 3 presents
the extracted layout features and Sects. 4 compares these
features on two types of paintings. Sections 5 concludes the
paper, followed by a discussion on the limitation and future
research.

2 Related work

2.1 Visual order

In the fields of perception and psychological aesthetics, order
is mainly defined by two variables—symmetry and complex-

ity. Information theory was early used as a conceptual and
metric framework for quantitative description of symmetry
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[9, 10]. Within this framework, symmetry is defined as a
means of increasing redundancy by reducing the amount of
information that the stimulus pattern carries. According to
this approach, the perceptual and cognitive systems prefer
redundancy, i.e., symmetrical patterns because they are eas-
ily and efficiently processed in the perceptual, memory and
cognitive system [10, 11]. Many studies find that aesthetic
preference increases linearly with symmetry and other forms
of regularity [12—16]. Our work also finds that visual order
increases linearly with local symmetry in Chinese ink paint-
ings [17].

Symmetry serves as an effective means of information
simplification—the more symmetrical the stimulus pattern
is, the more redundant or informationally simple it is, while
with decreasing symmetry the pattern becomes more com-
plex [10, 11]. However, symmetry and complexity overlap
only partially, for instance, the complexity of a pattern can
increase while keeping its symmetry constant. Complexity of
visual patterns is standardly defined as a number of different
segments of visual patterns [18, 19]. The number and thick-
ness of strokes also positively influence visual complexity of
paintings [20].

Starting from the concept of Prignanz or figural good-
ness, Gestalt psychologists expect that aesthetic preference
increases with symmetry (regularity, order) and simplicity
(homogeneity, coherence) in the organization of form or pat-
tern [21-23]. The first attempt to formalize this relationship
is found in Birkhoff, who brings the aesthetic measure M
into relation with order O and complexity C, so that M
increases with O and decreases with C, thatis, M = O/C
[24]. Birkhoff measures order through symmetry and rectan-
gularity, and complexity through the number of constituent
elements of the pattern (number of polygon sides). Based
on his study, Hans Eysenck concludes that the empirical
predictability of Birkhoff’s formula is weak and proposes
his own formula according to which the aesthetic measure
(M) is a product of order (O) and complexity (C), that is
M = O-C [25,26]. In other words, unlike Birkhoff, Eysenck
redefines the role of complexity in aesthetic preference—-
complex stimulus leads to increase, not a decrease in liking.
The results of numerous later studies support Eysenck’s for-
mula [27-30].

Order occurs with respect to different dimensions
like orientation, color, size, shape, spatial composi-
tion/configuration, etc. [31]. It can also be divided into
conceptual and semantic dimensions, or, formal and connota-
tive order [24, 50]. Formal order refers to physical properties
of stimulus like repetition, balance, contrast, similarity, while
connotative order consists of all properties not only at the
formal level. Conceptual and semantic factors are the most
important ones that determine aesthetic appreciation [32]. In
this study, we solely focus on the conceptual/formal dimen-
sion of visual order.



A comparative study of oil paintings and Chinese ink paintings on composition

2.2 Composition

Visual composition is a characteristic geometric-spatial
arrangement of components within the visual scene. Start-
ing from Ross’s idea that the visual field functions as a real
physical field [33], Arnheim defines the structural or com-
positional skeleton of perceptual forces in the visual field
[21, 34]. According to Arnheim’s study, certain positions
within this field are privileged by giving the impression of
greater weights of objects placed on them. The weight is
determined by various visual properties, such as brightness,
color, and density of details: The darker, larger, more sat-
urated and richer in detail an object or region, the greater
the weight; bright, pastel colors, tiny shapes and scattered
details make the composition lighter [21]. Empirical find-
ings are in line with Arnheim’s intuitions showing that the
center of mass is dominant, followed by cardinal axes, sides,
and so on [35-37].

In addition, aesthetic pleasing composition also emerges
when positions in the visual scene follow the layout rules
which define the optimal positions to place the focus points
of an image. Researchers find the effects of so-called rule
of third by participants’ subjective scores on photographs
and paintings [38] and extract rule-based composition in the
aesthetic computation on photographs [39, 40]. Compared
to laypersons, artists adhere more closely to the so-called
rule of third when designing composition of abstract art
[49]. Also, balance is important in the image composition
[21, 41]. Many studies show that participants are sensi-
tive to balance in original works of art, such as Mondrian’s
works, compared to their modified or disturbed versions of
those works [42-44]. The objective balance and deviation
of the mass center from the geometric center largely influ-
ence subjective preference of images [45, 46]. Balance is not
always positively or negatively correlated to aesthetic prefer-
ence and is interpreted differently depending on the stimulus
type [53]. On the photo-sharing platform, Instagram, bal-
ance in posted photographs is closely related to the number
of Likes, but is negatively related in “2D” photographs and
positively in “3D” photographs [51]. In Japanese calligra-
phies, researchers also find correlation between liking and
certain balance measures, but reliable only for atypical cal-
ligraphies [52].

3 Composition features

This section describes the features to be computed on Western
oil painting and Chinese ink paintings. The results will be
compared in Sect. 4.

In visual design, composition is interchangeable with
various terms including visual order. The layout of a paint-
ing is closely related to visual order and different cultural

backgrounds may prefer different compositions. Artists elab-
orately arrange the objects in artworks to bring them into
certain relationships that can create aesthetic beauty, such
as the simplicity and unity of the scene, visual balance and
symmetry. We extract composition features including visual
balance and relationships between different regions. Inspired
by the work of composition in photographs [39], we fur-
ther compute the composition features using the established
rules, i.e., golden mean, golden triangles and rule of thirds,
as detailed below.

Visual Balance Paintings can be “well-balanced” or
“poorly-balanced” and aestheticians are unanimous on pic-
ture balance as an important and necessary factor in aesthetic
composition [21, 47]. Mass center represents the balance
point in an image. Our previous work investigates the influ-
ence of Chinese ink paintings’ mass centers on visual order
and found that paintings not balanced in the exact middle are
more ordered than the ones strictly balanced [17]. Chinese
ink paintings do not show a preference to balance on the left
or right side but their mass centers tend to be off-center verti-
cally and slightly biased toward the bottom. We are interested
in learning whether oil paintings have similar preference.

‘We convert each painting image to grayscale and calculate
the coordinates of its mass center using the intensity values
(lightness value), along y-axis and x-axis in relation to the
physical center of the painting assumed at (0, 0).

fi

SERSE

=

where (M, My) is the mass center.

Segmental relationships Visually depicting united or scat-
tered elements, a painting is composed of a number of
connected regions, which will be termed segments in the
remaining part of the paper. We extract connected regions
as segments in each painting and count them as f3.

The ways these segments are composed is closely related
to the aesthetic appeal of a painting [21]. The centroids of
segments extracted in f3 are used to represent the segments’
positions and shown in red on a painting in Fig. 1a,b.

To discover the relationships among segments, we com-
pute average distance between the centroids of each pair of
segments as f5 and normalize it by the diagonal length of the
painting image as f3.

Zi,j \/(Cxi - CXj)z +(Cy, — C)’j)2
B Nveg

fs

where (Cy,, Cy,) is the centroid of the i’ extracted segment
and N, is the number of segments.
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Fig. 1 a Image segmentation on
the painting, the beach at
Sainte-Adresse (centroids of
segments are marked in red (b)).
Rule templates: ¢ rule of thirds,
d golden mean, e golden
triangles, f a rotation of golden
triangles

(©)

S5
Vh? + w?

where /1 and w are the height and width of the painting.
We compute the circle of equal area size to each segment,
centered at the segment’s mass center and derive the average
shortest distance between them as fg.

fa=

Yo (€ = P+ (Cy =€y 2 =1 = 1))
Nseg

fo =

/S /Sj
ri = — Vi =4
1 e

where S; is the area of the ith segment and 7; is the radius of
the corresponding circle.
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Layout Rules Using the method for photograph compo-
sition [39], we compute rule-based features based on three
layout rules, rule of thirds, golden mean and golden trian-
gles, to measure the layout of extracted segments. Rule of
thirds divides an image into nine equal parts by two hori-
zontal and two vertical lines and important objects should be
placed along the lines or on the intersections (see Fig. 1c).
Widely used in paintings since Renaissance, golden mean

applies golden ratio (¢ = # ~ 1.618) that is first studied
by mathematicians in Ancient Greek. Golden mean divides
an image using similar lines as in rule of thirds. Each of
four lines divides two parallel sides of the image into two
short sides equaling a and two long sides equaling b and
£ = ﬁ = ¢~ ! (see Fig. 1d). Rule of Golden triangles
draws a diagonal line from the top left corner to the bottom
right corner and two more lines from the bottom left corner

and the top right corner to the diagonal line that intersect
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the diagonal at right angles and create two intersections (see
Fig. le).

A template is defined for each specified layout rule n and [/
defines the " dividing line in the rule n. It is convolved with
a 2D Gaussian kernel with standard deviation o = L%"‘,
where L, is the length of the longer side of a painting
image. The composition template is defined as [39]:

24 2

To(x, y) = KZe )

where K is a normalization factor and M is the number of
dividing lines. Then, the layout feature is defined as:

N
fu= 3 7. Cy)

J=1

where N is the number of extracted segments, Cy; and Cy,
represent x and y coordinates of the segment j’s centroid. It
sums up the values of all segments with the centroid of each
segment as inputs to T, (x, y).

Figure Ic, d, e and f illustrate the templates of the three
layout rules, and Fig. le and f are two rotations of golden
triangles. We will call the template in Fig. le golden trian-
gles and that in Fig. 1f a rotation of golden triangles in the
remaining part of the paper. Twenty-two layout features are
extracted on the three rules: five features on rule of thirds
as f7—f11, five on golden mean as f12—f1¢ and twelve on
golden triangles as f17—f3. We extract features f11, fie,
f27 and fog for the entire templates in Fig. lc, d, e and f,
respectively, and also with each of the dividing lines. Fig-
ure 2 shows examples of features with one dividing line and
with two dividing lines. Feature f7 only considers the left
vertical dividing line of rule of thirds and fg only considers

Fig. 2 Rule-based features on one dividing line and on two dividing lines

the right vertical dividing line, while f9 is measured on the
top horizontal dividing line while fjo on the bottom hori-
zontal dividing line. Feature fj; is computed on the entire
template of rule of thirds which adds up f7, fs, fo and fo.
Features on golden mean ( f12 — f1¢) take the same sequence
as those on rule of thirds (f7 — f11). Features f17, f19 and
J20 are computed on each of the dividing lines of golden tri-
angles and f73 is one of their combinations, which sums up
fi7 and fig.

All of these 28 features are annotated and normalized by
the number of segments in each painting in Table 1. Section 4
discusses and compares the results of these features on the
two genres of paintings.

4 Results
4.1 Painting set

Our study compares Western oil paintings and Chinese ink
paintings on composition. We have collected a total of 2253
paintings including 1138 oil paintings from the Art Insti-
tute of Chicago (https://www.artic.edu/collection), National
Gallery of Art (https://www.nga.gov/collection/paintings.
html) and Artsy (https://www.artsy.net) and 1115 Chinese
ink paintings from Artnet (http://www.artnet.com). For a bet-
ter comparison of two types of paintings, we only select
paintings containing obvious semantic meanings, mostly
landscape paintings depicting scenery and people. The paint-
ing set is available in the online archive.
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Distribution of oil painting's mass
center

03

Vertical coordinate of mass center
Horizontal coordinate of mass center

03
Vertical coordinate of mass center

(2)

Distribution of Chinese ink painting's
mass center

03

-03
Vertical coordinate of mass center

(b)

Distribution of Chinese ink painting's
mass center

Horizontal coordinate of mass center

Vertical coordinate of mass center

(©)

Fig. 3 The distribution of coordinates of mass centers in two types of paintings

4.2 Comparison on features

Table 1 reports the mean and variance of each feature, and
Fig. 4 illustrates the distribution of feature values on the two
types of paintings.

Features f1 and f> represent the mass center of a paint-
ing. Figure 3 shows the distributions of mass centers of the
two types of paintings. Chinese ink paintings tend to place the
balance points slightly below the paintings’ physical centers,
consistent with the experimental results of our previous work
[17]. In Fig. 3b, 690 of 1138 Chinese ink paintings place the
mass centers below their physical centers while 425 paint-
ings’ mass centers are above the centers. This preference is
more obvious in oil paintings, 845 of 1115 oil paintings place
their mass centers below their physical centers. Comparing
the distributions of the two types of paintings in Fig. 3a,b and
the plot in Fig. 4a, mass centers in Chinese ink paintings are
more evenly distributed and more off-center than oil paint-
ings. The average distance of mass centers to the physical
centers of Chinese ink paintings is 0.0669 while that of oil
paintings is 0.0465.

Chinese ink paintings include special components,
inscriptions and seals, frequently found to be interspersed
with pictorial imagery of Chinese ink paintings and can be
unfamiliar to western viewers. An inscription is a narrative
text/calligraphy that an artist writes on a painting. Together
with pictorial imagery, an inscription tells an entire story and
expresses the emotion and mind of the artist. Seals are stamps
with artists’ names, or meaningful words when not placed on
the bottom left. Inscriptions and seals help balance compo-
sition in paintings. In our collected painting set, 934 of 1138
Chinese ink paintings include inscriptions. We remove these
inscriptions and seals and re-compute the paintings’ balance
points and Fig. 3c shows the distributions. Generally, 709 of
934 paintings’ centers of gravity become further away from

their physical centers after eliminating the inscriptions and
seals.

Feature f3 counts the number of segments in a painting.
As shown in Table 1 and Fig. 4b, Chinese ink paintings (mean
= 10.990, std. dev = 12.435) include fewer number of seg-
ments than oil paintings (mean = 24.080, std. dev = 17.161),
implying that, the former have simplified visual compositions
and contain a few segments while the latter are composed of
plentiful details and many segments.

Features f4, fs and fg reflect the relationships among
extracted segments by measuring their mutual distances. The
distribution of feature values in Fig. 4b implies that segments
in oil paintings are more visually scattered than those in Chi-
nese ink painting. The average distance between segments in
oil paintings ( f4: mean = 0.279, std. dev = 0.079; f5: mean
= 137.115, std. dev = 44.849; f¢: mean = 85.560, std. dev
= 27.342) is higher than that in Chinese ink paintings (f4:
mean = 0.189, std. dev = 0.087; f5: mean = 72.233, std. dev
= 41.843; fe: mean = 50.092, std. dev = 41.843).

Features f7— f»>g are based on the three layout rules, whose
distributions are shown in Fig. 4c, d, e and f. If a feature on
a dividing line (f7 — fi0, f12 — fi5, f17 — f22) in a rule
template has a value higher than other features, the centroids
of segments are closer to this line than others. In order to
check if the two types of paintings have different preferences
to compose along certain dividing lines in each of the layout
rules, in Table 2, we count the number of paintings having
the largest values among all the features on one dividing line,
grouped by layout rules.

In the template of rule of thirds, oil paintings are more
inclined to place objects on the bottom horizontal divid-
ing line ( f10), while Chinese ink paintings tend to compose
along two vertical dividing lines ( f7 and fg). 602 of 1115 oil
paintings have the largest value in fj¢, significantly higher
than 192 for Chinese ink paintings, while 369 and 400 of
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Fig.4 Distribution of feature values of Oil paintings (blue) and Chinese ink paintings (orange)
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Table 2 The number of

paintings composed along Rule of thirds

Layout rule

Golden mean Golden triangles

dividing lines in each of the
layout rules

Feature fi I8 fo

Sio Sz fis Sfuu fis fin fis fioo oo fa [z

Chinese paintings 369 400 154 192 405 399 136 175 501 572 10 17 6 9
Western paintings 142 164 230 602 189 194 237 518 427 412 44 99 56 100
Table 3 The number of
paintings composed along the Feature fio s fo fio Sz Sz fuu fis fir fis fioo fo fa f2
dividing lines in all three layout . .
rules Chinese paintings 25 42 27 41 93 86 40 60 334 360 2 5 0 0

1138 Chinese ink paintings have the largest values in f7 and
f3, respectively. Features on the template of golden mean
(f12 — fi5) also show consistent results.

In the template of golden triangles and its rotation, the
two types of paintings show the same tendency in composing
along two diagonal dividing lines. This is evidenced by 1073
of 1138 Chinese ink paintings and 839 of 1115 oil paintings
that have the largest values in f17 and f1g among all the other
features. Furthermore, Fig. 4e shows that the values of f17
and f1g in Chinese ink paintings distribute on higher ranges
than those in oil paintings, implying that the former tend to
be closer to the dividing lines than the latter. It also shows
the values of f19 — f2p with slightly opposite results.

Table 2 compares the importance of each of the divid-
ing lines within each layout rule. Table 3 shows the number
of paintings having the largest values on one dividing line
among all features of the three layout rules. By comparing
these dividing lines together, we find that two diagonal divid-

Western paintings 32 27 56 281 58 64 92 139 109 132 10 14 11 13
Tab|g4 Accuracy Qf different Method Accuracy
classification techniques

Random forest 0.8314
XGBoost 0.8372
KNN 0.8373
GBDT 0.8476
0.88
0.86
o
S 084
W
&
é 082
= 080
5
Y 078
0.76 1
0 5 10 15 0 5

ing lines have stronger influence than other dividing lines in
Chinese ink paintings; and in oil paintings, the lower hor-
izontal dividing line in rule of thirds is the most dominant
one.

Considering the three layout rules, features fi11, fi6, f27
and f>g do not differ significantly in their value distributions
on the two types of paintings (see Fig. 4c, d, f). This implies
that neither culture may prefer a specific layout rule.

4.3 Distinctive features

As we compare features in Sect. 4.2, two types of paint-
ings are apparently different on certain features. Though not
focusing on classification of the two types of paintings in
this work, we use classification techniques to check if our
selected features can distinguish the two types of paintings.
Using 70% of the painting set as training data and 30% as
testing data, we use four machine learning methods, Random
forest, XGBoost, KNN, and GBDT, to classify the paintings.
Table 4 shows that the computed features can classify the
two types of paintings in consistent accuracies.

Number of features selected

Fig.5 Cross validation score of recursive feature elimination

We use recursive feature elimination (RFE) with random
forest to find the most important features in classification.
RFE assigns weight to each feature and eliminates the fea-
ture with the least importance from the feature set. Then, it
repeats this process and re-evaluates feature importance until
an optimal combination of features is found. A total of 2253
paintings are used for classification. Figure 5 shows scores
of recursive elimination with cross validation and nine is an
optimal number to achieve good accuracy. The 9 top features
are: f2, f3,f4, f5. fe» fo. f10. f13, f1s. These features com-
bined could best distinguish oil paintings and Chinese ink
paintings.

5 Conclusion and discussion

Different cultures may demonstrate different aesthetic pref-
erences in artworks [1]. Our study investigates the difference
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and similarity between Western oil paintings and Chinese
ink paintings on composition. Their composition designs are
similar in visual balance, but are fairly different on many
other aspects, as described in Sect. 4, relevant to their cul-
tural backgrounds.

The balance points of most of the collected paintings
are slightly below their physical centers. This should be
attributed to the typical spatial arrangements of objects in
a vertical manner, distant objects are drawn in the upper part
and nearby objects appear in the lower part. Landscape oil
paintings prefer geometrically correct representations of real
scenes by painting the sky and cloud in the upper part of the
canvas and foreground objects like boats, rivers, trees, streets
and people in the lower part. Chinese ink paintings use white
space to represent the sky and cloud and put them in the upper
part. So the two types of paintings are visually light in their
upper parts.

Since the Renaissance, Western artists have explored
the criteria in visual displays by developing mathemati-
cal rules to organize spaces and objects to create precise
spatial layouts. Chinese paintings, however, do not follow
rules and geometrically correct representations but empha-
size dynamic arrangements of spatial information [48]. Our
experimental results show the distinct preferences of compo-
sition in the two types of paintings. Oil paintings tend to place
objects near the bottom dividing lines in the rule of thirds and
golden mean, while Chinese ink paintings do not show the
same tendency on these two rules but tend to compose along
diagonals. Emphasizing a dynamic structure, Chinese artists
place the main objects on one side of diagonal of canvas to
create a strong contrast and bring viewers a feeling of change
and dynamics.

Despite the proclaimed importance of mathematical rules
in artistic composition, different cultures produce different
artistic representations and aesthetic preferences. It is hard
to find a uniform and universal composition criterion that
is applicable to all types of paintings. For example, exist-
ing study in psychology finds the layout rule, rule of thirds,
playing only a minor role in large sets of high-quality pho-
tographs and paintings [38]. Although the visual quality of
a painting could degrade if its objects deviate from dividing
lines and intersections, it may still be aesthetically appealing
if it has a balanced layout.

Our study explores the visual order in composition on
two types of paintings. Visual order can also be reflected
on other dimensions, such as color harmony, shape, symme-
try, and size. These other dimensions of visual order are to
be studied in our future work. Only focusing on order in the
objective dimension and ignoring the semantic meanings, we
extract segments in the paintings and investigate the relation-
ships and organizations between them. Meaningful objects
in a painting could play a more significant role than simple
segments and how easy viewers can recognize the objects

@ Springer

influences the connotative visual order. In the future work,
we plan to investigate the semantics of various objects in
paintings.
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