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Abstract. Aubrey Beardsley’s black-and-white illustrations are highly recog-
nizable, yet existing studies mostly interpret his style from art historical and sym-
bolic perspectives, leaving cross-sample analyses of how black-and-white struc-
tures generate viewing pauses, pressure-type organization, and boundary com-
plexity insufficient. This study adopts an interdisciplinary approach integrating
art design and digital technology, proposing a figure-ground distribution analysis
method based on digital image analysis. Eight representative samples from
Beardsley’s early, middle, and late periods were processed via unified grayscale
conversion and binarization, from which black-white area ratio and junction den-
sity were extracted. Three formal variables (black mass intensity, negative space
function, line density) were constructed, and three visual-organization indices
(pressure-type, stage-type, and labyrinth-type organization) were synthesized.
Results show early-period samples have balanced indicators with narrative-fo-
cused figure-ground relationships; middle-period samples feature prominent
black mass intensity and negative space function to reorganize viewing rhythm;
late-period samples exhibit increased line density and local gradients, with com-
plexity derived mainly from boundary densification. This study demonstrates that
digital image analysis can transform empirically judged formal features into de-
scribable, comparable, and verifiable structural indicators, providing a transfera-
ble framework for digital publishing, visual communication, and interface hier-
archy design.

Keywords: Digital image analysis; Aubrey Beardsley; figure-ground relation-
ship; visual design;

1 Introduction

Beardsley's black-and-white illustrations are often described as grotesque, decadent, or
strongly decorative. As E. H. Gombrich observed, Beardsley rose to fame through his
unparalleled black-and-white illustrations; although black and white are extremely sim-
ple means, he handled them in a manner that appears both strange and enduring 1. Yet
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many discussions still summarize the effect of this language through stylistic impres-
sions. A more detailed formal account is needed to explain how black and white organ-
ize figure and ground within the picture and how they repeatedly produce experiences
of pause, pressure, and estrangement in different works.

Existing research has generally followed three paths. The first starts from the cultural
context of the late nineteenth century and the genealogy of Aestheticism and Deca-
dence, arguing that the two are not a simple sequence of cause and effect but companion
formations: one seeks to escape social discipline through pure art, while the other con-
fronts social order by revealing evil and desire [?!. The second focuses on the illustra-
tions for Salome and emphasizes their intertextual relation with Wilde's text, their re-
construction of line, and their visual rewriting of desire, violence, and the gaze [*l. The
third traces the formal sources of Beardsley's decorative language, including Pre-Raph-
aelite composition, Japoniste flatness, eighteenth-century French ornament, and page-
layout traditions [4l. These studies provide an important foundation, but they leave room
for a more operational analysis of the internal relation between black mass, white space,
and line density.

On this basis, this paper introduces digital image analysis and structured coding into
art-historical formal analysis to examine how figure-ground relations organize viewing
rhythm and media recognition in Beardsley’s black-and-white images. The aim is not
to replace humanistic interpretation with measurement, but to provide a comparable
method for black-and-white visual communication analysis in the digital era [*),

2 Research Objects and Digital Image Analysis Methods

In this paper, figure-ground distribution does not mean a simple division between sub-
ject and background. It refers to the adjustable relation between figure and ground in
terms of boundary ownership, area proportion, and readability hierarchy. In Beardsley's
black-and-white images, the ground may be treated as illumination, as a stage-like re-
serve, or as a symbolic space of moral judgment. Correspondingly, the figure may re-
main a narrative subject, dissolve into ornament, or reverse its position and become a
visual ground that governs emotion and meaning.

2.1  Concept Definition and Variable Framework

The differentiation of figure and ground is a core issue in Gestalt perceptual organiza-
tion. Within a configured field, some objects emerge as figures, while others recede as
supporting ground . Closed regions tend to be perceived as figures, while open regions
tend to be perceived as ground. Texture density further affects this relation: denser re-
gions are more likely to be read as figure, and changes in density may strengthen or
reverse the original figure-ground relation 7). Thus, the recognition of a subject depends
not only on iconographic content, but also on whether boundary ownership and figure-
ground cues are stable. When the background becomes a readable shape or competes
with the subject for shared contours, the relation becomes unstable, and the viewer's
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uncertainty increases. Beardsley's images repeatedly exploit this perceptual mechanism
[8]

2.2 Indicator System and Coding Standards

The indicator system decomposes figure-ground distribution into three variables. Black
mass intensity (Mass) refers to the coverage ratio, visual weight, and dominant position
of black solid areas. It may strengthen the subject through contour emphasis and com-
positional gravity, or it may intensify emotional tension through concealment and pres-
sure. Negative-space function (Void) refers to whether white areas remain passive
background or are organized into viewing structures with the functions of pause, spot-
light, enclosure, or direction. Line-density gradient (Line) refers to how direction, den-
sity, rhythm, and pattern repetition intervene in figure-ground relations. Higher line
density increases edge information and makes figure-ground assignment less stable,
thereby intensifying competition for boundary ownership™. This variable-oriented de-
sign also responds to recent calls for critical uses of Al in digital art history, where
measurement must be framed by explicit interpretive categories [,

Black Mass Intensity (Mass). This variable refers to the coverage ratio, visual
weight, and dominant position of black solid areas. It may strengthen the subject
through contour emphasis and compositional gravity, or it may intensify emotional ten-
sion through concealment and pressure ('),

Negative-Space Function (Void). This variable refers to whether white areas remain
passive background or are organized into viewing structures with the functions of
pause, spotlight, enclosure, or direction 2],

Line-Density Gradient (Line). This variable refers to how direction, density, rhythm,
and pattern repetition intervene in figure-ground relations. Higher line density increases
edge information, links black and white areas, and intensifies competition for boundary
ownership 131,

To reduce interpretive bias, this paper applies supplementary coding rules. When
darkness and weight are mainly caused by solid black areas, the effect is coded primar-
ily as Mass. When darkness and complexity are mainly caused by dense lines, stippling,
or pattern accumulation, it is coded primarily as Line. Void is evaluated according to
whether the white area forms a structure that can hold, enclose, or direct attention. If
white space is continuously invaded by line and pattern, its score is reduced and the
invasion is recorded in the Line dimension.

2.3 Sample Selection and Digital Image Processing Flow

The sample selection follows the principle of cross-stage and cross-media comparabil-
ity. Eight representative works by Beardsley are selected, covering book illustration,
decorative image, and periodical cover contexts: Siegfried (Fig. 1(a)), The Child in the
Calf (Fig. 1(b)), The Climax (Fig. 1(c)), The Peacock Skirt (Fig. 1(d)), The Black Cape
(Fig. 1(e)), the first-issue cover of The Yellow Book (Fig. 1(f)), the first-issue cover of
The Savoy (Fig. 1(g)), and an illustration for The Rape of the Lock (Fig. 1(h)). The goal
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is not statistical representation of the entire oeuvre, but a horizontal comparison of how
black-and-white decorative language changes across stage and medium.

(b) The Child in the
Calf

The Yellow Book

An lllustrated Quarterly

YolumailAprilRiegs AN ILLUSTRATED QUARTERLY

rice 2/6 ‘

& v
() The Yellow Book (h) The Rape of the
cover (g) The Savoy cover Lock illustration

(e) The Black Cape
Fig. 1. Unified processed image plate of eight Beardsley samples.[*]

At the level of digital image analysis, the eight samples are processed through a uni-
fied workflow. Each image is cropped to its effective frame to remove margins and
page information, then converted to grayscale and adjusted for contrast in order to re-
duce differences caused by source material, scanning quality, and printing state. Black-
white area ratio, black-white boundary density, and the difference between high-density
and low-density local windows are extracted as weak quantitative references. Because
the original images differ in size and aspect ratio, density windows are defined propor-
tionally rather than by fixed pixels. Boundary density is defined as the ratio between
adjacent black-white pixels and total image pixels, providing an auxiliary indicator for
line density and edge complexity ', A recent study of edge-direction distribution in
paintings supports the use of contour orientation and edge organization as measurable
clues for pictorial dynamism 131,

Grayscale conversion, binarization, area measurement, and boundary-density extrac-
tion are used here as established image-processing operations to produce weak quanti-
tative references for cross-sample comparison. Since this preprocessing may simplify
paper texture, line quality, ink variation, and publication-version differences, the
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numerical results are used to support, rather than determine, the coding of Mass, Void,
and Line.

After image processing, the three variables of Mass, Void, and Line are coded on a
five-point relative scale. The coding procedure combines an initial holistic assessment
with interval review under the same sampling conditions. The coding criteria in Table
1 were refined during trial coding and review, allowing the comparison to remain trans-
parent and repeatable across samples.

To clarify the relationships among sample selection, image preprocessing, weak
quantitative measurement, local window comparison, and structured coding, this paper
summarizes the digital image analysis and iterative review process as shown in Fig. 2.

1.Sample Selection 2.Image Preprocessing 3.Weakly Quantitative Measurement

Tt

- M-

+ Effective image cropping

+ Across stages and media

 Unifi Black-white area ratio « Effective image cropping
- Eight representative works Unified grayscale and contrast
+ Binarization
1
6. Art-Historical Interpretation . . .
and Media Translation 5. Structural Coding and Index Construction 4. Local W}ndow
Comparison
Mass - - R
Black mass strength Pi, Si, Di=f(Mi",Vi',Li",GI")
.
Inde I -
ndex value <t—

& -t Mass -
Black mass strength .|
05 d
s . Mass -
Black mass strength ° ' v g G \
- Effective image cropping

« Unified grayscale and contrast « Local window sampling
« Binarization + Mass-Void-Line coding - Viewing-effect index construction - High- vs. low-density comparison

Fig. 2. Iterative review workflow for image processing, measurement, coding, and interpreta-
tion.

3 Cross-Stage Comparative Analysis of Figure-Ground
Distribution

Based on structured coding and weak quantitative processing, the eight samples show
clear differences in figure-ground distribution across stages. The following discussion
compares early, middle, and late works and explains how the combination of Mass,
Void, and Line organizes viewing paths and generates different effects.

Table 1. Mass-Void-Line coding scale and criteria (relative level).

Indicator Low (1-2) Medium (3) High (4-5)
Mass: black Mainly outlines or Concealment and lay-  Black blocks dominate
) small shadows; subject  ering coexist; visual the picture, establish

mass intensit . A .
Y remains clear weight is evident strong gravity, or



668 C. Zhang and X. Zhao

Indicator Low (1-2) Medium (3) High (4-5)
create pressure and in-
terruption
White areas remain Whlte. space combines Whlte space is orga-
. . . spatial support and nized as stage, spot-
Void: negative- passive background . Lo,
space function  with weak pause func- rhythm pause, but en- light, or directional
P tion closure or direction is field and controls the
weak viewing path
Sparse line; weak or- ~ Moderate density; or- Dense line or pattern

dominates; hierarchy
becomes delayed or
labyrinthine

Line: line-den-

. . nament; hierarchy is ~ nament and subject re-
sity gradient

clear main balanced

Table 1 lists the relative level criteria for Mass—Void-Line and serves as a unified
reference for coding and review in this paper. This table does not undertake the function
of stage induction; it transforms subjective descriptions into specific conditions to en-
sure that different samples can be compared according to the same standard.

Table 2. Overall coding of the eight samples on three indicators.

Sample Stage/Medium Mass Void Line
Siegfried Early/book illustration 3 3 3
The Child in the .
Calf Early/symbolic image 4 4 3-4
The Climax Middle/Salome 4 5 3
The Peacock Skirt Mlddle/decqratlve il- 4 3.5 3.5
lustration
The Yellow Book Middle/periodical 3 4 )
cover cover
The Black Cape Mlddle/decqratlve il- 4 5 2
lustration
The Savoy cover Late/periodical cover 3 4 4
The Rgp e of t.he Late/book illustration 3 2 5
Lock illustration

Based on Table 2, the stage difference can be summarized as follows: the early pe-
riod maintains narrative legibility and stable figure-ground relations; the middle period
reorganizes viewing through black-mass dominance and staged negative space; and the
late period creates boundary ambiguity and viewing delay through dense line invasion.

Table 3. Black-white area ratio and boundary density comparison.

Sample Black/white ~ Boundary den-  High-density =~ Low-density

ratio sity (%) window (%) window (%)
Siegfried 27.3/72.7 30.23 70.79 15.43
The Child in the Calf 52.2/47.8 6.74 14.68 1.76
The Climax 46.8/53.2 7.84 16.35 1.96

The Peacock Skirt 33.3/66.7 13.29 22.93 4.51
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Black/white Boundary den-  High-density Low-density

Sample ratio sity (%) window (%)  window (%)
The Yellow Book 40.0/60.0 777 15.09 1.56
cover
The Black Cape 50.5/49.5 429 7.08 0.37
The Savoy cover 50.4/49.6 22.99 81.2 5.5
The Rape of the Lock 5, g ¢¢ | 31.7 67.9 44
illustration

Table 3 shows that black-white area ratio alone cannot explain Beardsley’s visual
organization. The Black Cape has a nearly balanced black-white ratio of 50.5/49.5, but
its boundary density is only 4.29%, indicating that its effect comes less from boundary
complexity than from the confrontation between large black areas and negative space.
Therefore, it is closer to a stage-like viewing composed of black mass dominance and
negative space support. By contrast, The Rape of the Lock illustration has a lower black
ratio of 31.9%, but its boundary density reaches 31.7%, showing that late-period com-
plexity depends more on dense line, stippling, and pattern invasion than on black mass
alone. Higher junction densities usually correspond to denser line and pattern details,
supporting the high Line scores above.

Table 3 provides a quantitative side reference for the coding results in Table 2, which
does not replace the structural judgment in Table 1 but provides a verifiable common
scale for cross-sample comparison and is used to test the applicable boundaries of the
judgments in Table 2 across different works.

3.1 Early Period: Contour, Narrative Space, and Black-White Rhythm

The early works are often associated with the influence of Burne-Jones and the Pre-
Raphaelites. From the perspective of figure-ground distribution, however, the key issue
is not subject matter but control over boundaries and decorative order. In Siegfried (Fig.
1(a)), the vertical frame compresses characters, action, and props into a legible narrative
hierarchy. Black areas mainly emphasize contours, stabilize visual gravity, and provide
local concealment. White areas carry spatial and narrative information while also of-
fering limited pauses for the eye. The line density of drapery, plants, and rocks remains
moderate. Mass, Void, and Line can therefore all be read as middle-level variables, and
the viewing path remains close to traditional narrative illustration.

In the more symbolic images of the same period, black mass gradually shifts from
contour emphasis to the control of attention and emotional tension. In The Child in the
Calf (Fig. 1(b)), black areas no longer merely support realistic depiction. They com-
press white space and make negative shapes unstable, suggesting tension between body,
object, and surrounding field. The uncanny effect is therefore produced by an uneven
allocation of figure-ground weight rather than by subject matter alone.

3.2  Middle Period: Figure-Ground Reversal and Viewing Control

In the middle period, Beardsley organizes figure-ground relations more systematically.
Black areas and decorative patterns expand and surround narrative subjects, making the
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hierarchy between subject and background more reversible. At the same time, white
areas are organized as staged, spotlight-like voids, causing the gaze to move between
black mass and negative-space pauses. The Climax (Fig. 1(c)) is a typical example:
large black areas at the bottom and right establish a strong base and frame; dense texture
in the upper left and the figure's hair create a clear Line gradient; and the central white
area becomes an enclosed field of suspension. The result is a staged pause in which
absence becomes a readable form [16],

The middle-period pattern can be summarized through three tendencies. First, Mass
increases in coverage and visual weight. Second, Void is no longer passive background
but becomes an inspectable stage. Third, Line plays an active role in connecting dense
ornament with pure black or white fields ['"). The Peacock Skirt (Fig. 1(d)) and The
Black Cape (Fig. 1(e)) both establish mood through extensive black areas, but they do
not use black in the same way: one emphasizes ornamental rhythm and surface, while
the other turns white space into a strong visual support. The same comparison can be
extended to the periodical covers of The Yellow Book (Fig. 1(f)) and The Savoy (Fig.
1(g)), where figure-ground organization becomes part of publication identity.

3.3 Late Period: Viewing Delay Produced by Stippling and Dense Pattern

Late works are often described as more decorative, symmetrical, stippled, and embroi-
dery-like '), From the figure-ground perspective, their key change is that black-white
opposition is no longer produced mainly by large black blocks, but by gray surfaces
formed through stippling, fine line, and dense micro-pattern. In the illustration for The
Rape of the Lock (Fig. 1(h)), both subject and background are covered with fine texture.
Black and white masses are broken into continuous ornamental bands. Mass becomes
less coercive, Void loses the staged openness of the middle period, and Line becomes
dominant. Figure-ground boundaries grow ambiguous, forcing viewers to identify
forms through prolonged scanning.

This viewing delay can be explained as a redistribution of the three variables. Line
density becomes more homogeneous and draws viewing into a slow search among
small differences. The uncanny effect therefore arises from cumulative viewing load
and unstable boundary ownership. Research on visual complexity and Gestalt-related
preference similarly shows structural complexity can affect visual attention and aes-
thetic judgment 1°),

3.4  Exploratory Comparison of Visual-Organization Indices

On the basis of the three formal variables Mass, Void, and Line, together with the local
density gradient, this paper further constructs three visual-organization indices to com-
pare the relative strength of black-mass dominance, staged negative space, and bound-
ary densification across samples. The indices are calculated from standardized varia-
bles: the dominant variable is assigned double weight, while modifying variables are
assigned single weight.

Let Nj,; denote the number of black pixels in sample i andN,, ;denote the number of
white pixels. The black-pixel ratio B; is defined as:
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_ Ny
Np,itNy,i

i (1
LetN, ;denote the number of adjacent black-white boundary pixels in sample i and
N, ;denote the total number of pixels. The overall boundary density E; is defined as:

E; = 2ed % 100% )
Ngi
For the high-density and low-density local windows in sample i, E]* and E} denote
their respective boundary densities. The local density gradient G; is defined as:

G = E — Ef 3)

The local density gradient measures the internal contrast between dense detail and
open pause. A higher G; value indicates a stronger contrast between intensive scanning
areas and local suspension areas.

Following common procedures in composite-index construction, the five-point cod-
ing scores and the local gradient are placed on a common scale through range transfor-
mation [?Y, Because the coding scale ranges from 1 to 5, if the raw scores of sample i
are Mi, Vi, and Li, their normalized values are defined as follows. The standardized
values M';, V';, and L'; represent the relative strength of black-mass dominance, nega-
tive-space organization, and line density within the sample set.

M;-1 Vi—-1
M,i ] :V,i )

; Ly =it (4)

The local gradient G; is also normalized through range transformation to obtain G';:

r_ Gi—min(G)
U™ max(G)-min(G)

%)
On this basis, P;, S;, and D; denote the pressure-type, stage-type, and labyrinth-type
organization indices, respectively, and are defined as follows:

_ 2Mri+(1-Vry)+(1-Ls
4

L),Sl — ZV’i+(1_M,i)+(1_L,i);Di — 2L1i+(1-V1)+Gr; (6)

P;
2 2

The three indices use theoretical weighting rather than empirical regression
weighting. The weighting scheme follows the constitutive variable of each index: pres-
sure-type organization is centered on black-mass dominance, so Mass receives double
weight; stage-type organization is centered on the enclosure, suspension, and spotlight
function of negative space, so Void receives double weight; labyrinth-type organization
is centered on line density and boundary complexity, so Line receives double weight
and the standardized local density gradient is added as a modifying term. The 2:1:1
weighting therefore does not represent an empirically measured proportion of psycho-
logical effect, but expresses the hierarchy of formal variables within each type of visual
organization.
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Table 4. Visual-organization indices of the eight samples.

Pressure- Stage- Labyrinth- . L
Sample type P type S type D Dominant organization
Relatively balanced; laby-
Siegfried 0.500 0.500 0.551 rinth-type organization
slightly higher
oy Pressure-type and stage-
The Child in the 0.531 0.531 0.398 type organization bal-
Calf
anced
The Climax 0.500 0.688 0.278 Stage effect dominant
Thesl)keiz;;:ock 0.562 0.469 0.449 Pressure effect dominant
The Yellow 0.500 0.688 0.212 Stage effect dominant
Book cover
The Black Cape 0.562 0.750 0.125 Stage effect dominant
The Savoy cover 0.375 0.562 0.688 Labyrinth effect dominant
The Rape of the 0.438 0.250 0.893 Labyrinth effect dominant

Lock illustration

Table 4 confirms the stage differences suggested above. Early samples remain rela-
tively balanced, while middle-period works show stronger stage-type organization: The
Climax, The Yellow Book cover, and The Black Cape all exceed 0.68 on this index. The
Black Cape is especially revealing: despite its 50.5% black-mass ratio, its pressure-type
index does not rise accordingly, showing that concentrated silhouette can create spot-
light-like arrangement rather than pictorial suppression. Late samples show stronger
labyrinth-type organization, with The Savoy cover at 0.688 and The Rape of the Lock
illustration at 0.893, both reflecting boundary densification, line guidance, and density
gradients.

The indices in Table 4 should therefore be understood as image-feature-based
measures of formal organization rather than direct measurements of psychological re-
sponse. Recent image-analysis research similarly demonstrates that pixel-level struc-
tural stability can provide a quantitative measure of image clarity and compositional
organization [>!1. Their interpretive connection with viewing experience is grounded in
existing perceptual research: studies of Gestalt figure-ground organization show that
boundary ownership and figure-ground cues shape object recognition ['?); scan-pattern
research indicates that image complexity affects fixation distribution and viewing paths
[13]; computerized measures of visual complexity demonstrate that edge density and re-
lated boundary features correspond to perceived complexity ['*); and recent eye-track-
ing research further suggests that compositional complexity and Gestalt organization
influence visual attention and aesthetic preference ['°). The relationship between these
indices and actual viewer response remains open to further validation through user stud-
ies or eye-tracking experiments.
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4 Media Interface and Communicative Translation: From
Illustration to Periodical Cover

Beardsley's black-and-white decorative language is not merely an internal pictorial ex-
periment; it is also a visual scheme closely coupled with print media. In books and
periodicals, Mass, Void, and Line shape not only the internal viewing path of an image,
but also the communicative function of the publication.

Late nineteenth-century reproduction and printing favored clear contours and high-
contrast structures, while delicate tonal gradations were easily lost in mass printing and
reduction. In this context, Void should not be understood only as empty background. It
is a structural resource that offsets printing noise and keeps clean, stable reading areas
within the image. Mass provides visual gravity at the level of page design, enabling an
image to attract attention during quick browsing. Line further maintains stylistic recog-
nition through stable rhythm and pattern organization. Thus, the black-and-white fig-
ure-ground mechanism possessed a strong reproducibility advantage, helping Beards-
ley's art circulate widely through decorative images, illustrations, magazines, books,
and later woodcut reception ?2. As Yoshikazu Uchiyama noted: “There have been two
revolutions in printing: the first with the invention of the press, the second with Beards-
ley’s unique black-and-white method—a different, inexpensive form of printing.” [2*]

Once placed in books, illustration is not simply an explanation of the text. It func-
tions as a rhythmic unit in the reading process and can actively alter reading speed and
pauses. Some of Beardsley's illustrations correspond only loosely to the textual plot;
their emphasis falls instead on decorative structure and formal language, which weak-
ens the subordination of image to text 4. The Black Cape, for example, is only loosely
connected with the plot and more closely resembles an autonomous display of black-
and-white blocks and costume pattern 121, This autonomy is consistent with Beardsley's
own emphasis on flat color blocks and compositional pattern rather than descriptive
color 2%, Large areas of negative space produce immediate visual noise reduction and
draw the reader out of continuous text, while line density and ornament extend the time
spent on the surface of the image. Illustration therefore shifts from narrative supplement
to the active organization of viewing and reading rhythm.

When the same mechanism enters the periodical cover, its function extends from
internal image organization to public communication. The covers of The Yellow Book
and The Savoy share a similar page structure: title and issue information at the top,
image below. In terms of the three variables, the upper information area relies on Void
to provide a stable reading entrance; the lower image area uses Mass to establish visual
gravity; and Line integrates text and image through borders and pattern. Yet the two
covers express different media positions. The Yellow Book uses a yellow ground with
black line-and-mass illustration to strengthen visual capture and periodical recognition,
This point is corroborated at the level of dissemination: while the general British public
may not have read The Yellow Book, they would have undoubtedly experienced the
striking sensory impact of its yellow cover. while The Savoy pushes the image forward
as an aesthetic object through denser line drawing and surface detail 1. The cover is
therefore not a purely formal choice, but a visualization of the periodical's stance, tem-
perament, and implied audience P,
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5 Translation Value for Contemporary Digital Visual Design

From the perspective of contemporary digital visual design, Beardsley's black-and-
white figure-ground mechanism is not only a historical case in illustration, but also a
transferable compositional resource. In digital publishing, electronic covers, and mobile
thumbnails, Mass can improve recognition efficiency under rapid browsing conditions.
Large black areas, strong contours, and high-contrast structures help establish an im-
mediate visual focus on small screens. Void can function as information partition, read-
ing pause, and interface breathing space, clarifying the hierarchy among title, image,
and auxiliary information. Line corresponds to texture density, border rhythm, and vis-
ual path guidance, extending viewing time and encouraging detailed exploration.

The three mechanisms summarized in this paper can therefore be translated into con-
temporary design methods. Mass corresponds to the control of visual gravity in covers,
posters, and interface home screens. Void corresponds to white-space organization, lay-
out partition, and reading rhythm in digital publishing, web typography, and interface
navigation. Line corresponds to texture, frame, path, and detail density in brand iden-
tity, exhibition guidance, and decorative digital visual systems. In this sense, black-and-
white figure-ground relations can become a formal language for explaining contempo-
rary layout design, cover design, and interface hierarchy.

For the reuse of historical visual resources, this method also changes the way Beards-
ley's images are understood. They are not merely style samples to be quoted, but formal
mechanisms that can be decomposed, compared, and redesigned. Digital image analysis
does not replace art-historical interpretation; rather, it offers historical images a route
into contemporary visual production. This allows the study of Beardsley's black-and-
white images to move from art-historical explanation toward current issues in digital
publishing, black-and-white visual communication, and the redesign of cultural visual
resources. This position is consistent with recent arguments that digital art history
should be understood as an interpretive field rather than a merely instrumental applica-
tion of tools 128,

6 Conclusion

This paper has used figure-ground distribution as its core framework to analyze three
formal variables in Beardsley's black-and-white images: black-mass dominance, nega-
tive-space function, and line-density gradient. Three figure-ground modes can be iden-
tified. First, black coverage and interruption create pressure-type organization. Second,
staged negative space creates stage-type organization. Third, the continuous invasion
of boundaries by line and pattern creates labyrinth-type organization. These modes
dominate different stages in different ways: early works maintain legibility through
contour and partition; middle works reorganize viewing paths through black-mass dom-
inance and staged white space; late works create viewing delay through stippling and
dense line.

Methodologically, the paper introduces digital image analysis and structured coding
into formal art-historical research. Black-white area ratio, boundary density, local-
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window difference, and visual-organization indices provide a repeatable auxiliary scale
for cross-sample comparison. Within this methodological position, the framework
functions as a customized analytical use of mature image-processing techniques, link-
ing measurable image features with historically situated questions of style, medium,
and design translation. The purpose is not to reduce Beardsley's visual experience to
numbers, but to make deep formal analysis more transparent and comparable. Beards-
ley's black-and-white images therefore help us rethink late nineteenth-century visual
culture and also provide transferable formal references for contemporary digital pub-
lishing, black-and-white visual communication, and the redesign of historical visual
resources. At the same time, computational methods can only assist formal analysis;
the cultural meaning, visual mechanism, and media position of artworks must still be
interpreted through historical and humanistic inquiry ),
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