Evaluating Visual Flow Effectiveness in Layout Design
Through The Lens Of Yi Graphic
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Abstract. The integration of Yi ethnic graphics with contemporary artistic
styles has emerged as a significant area of study. However, current research
tends to focus on traditional art forms or general modern design techniques,
overlooking the fusion of these distinct areas. This study seeks to evaluate the
efficacy of layout design guidelines that incorporate the concept of visual flow.
Thirty participants took part in an eye-tracking experiment, where eight pairs of
images were tested following the guidelines outlined in a graphic design book.
The findings revealed that only one pair of images aligned with the guideline.
Notably, various graphic components, including figures, faces, and background
images, significantly influenced visual flow. This conclusion underscores the
importance of designers considering the complex interplay between attention-
grabbing elements and visual strategies that may regulate viewers' gazing
behavior.
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1 Introduction

China, a multi-ethnic country, is home to approximately 8.71 million Yi (Nuosu)
people in southern regions. Yi packaging is pivotal in the international market, yet Yi
products often lack distinctive cultural characteristics and innovation [1] .There is a
notable absence of integration between Yi elements and contemporary design [2].
Historically, Yi graphics were tied to religious and shamanistic themes, depicting
deities, natural forces, and ancestral spirits, and serving ritualistic purposes for
protection [3] .These traditional motifs and symbols have evolved into modern
mediums, merging ancient traditions with contemporary art forms [4].This evolution
underscores the adaptive resilience of Yi cultural expressions, preserving their
essence while engaging with evolving artistic landscapes.

Visual flow, a key concept in design, describes the journey of the viewer's eye
through a layout. Eye tracking has been utilized to analyze visual patterns and user
attention [5] . Numerous studies have employed eye tracking in the examination of
composition [6] ,specifically applied to layout design in comic books, websites, and
packaging. Research indicates that artists and designers use visual strategies like
leading lines, familiar-unfamiliar shapes, bright-dull colors, perspectives, and size



variation [7]. Another aspect investigated is the differing perspectives of experts and
novices in graphic education[8].

Research on reading comics reveals participants often deviate from the traditional
Z-pattern, favoring hierarchical panel organization. However, this finding is debated,
as participants numbered panels in sequence, potentially not reflecting authentic
reading behavior [9].

This study evaluates the effectiveness of current layout design guidelines
incorporating visual flow, focusing on how Yi graphics influence viewers' visual
trajectories and attention distribution. The research questions are:

1.  Which direction, left-to-right or right-to-left, captures the most attention in
horizontal visual flow?

2. What is the impact of reversing the N-pattern by positioning the photo on the left
side instead of the right?

3. Do participants consistently follow the text leading direction when presented
with both meaningful and non-meaningful text?

4.  How does horizontal visual flow across columns differ between monochrome
and color images in the right-to-left direction?

5. How can graphic components be controlled and distributed throughout the
layout using format?

6. How does bottom-up visual flow compare between photo and symbolic images?

How do bottom-up visual flows differ between photo and symbolic images?

8.  How does vertical visual flow from top to bottom compare between linear
repetition thythm and a figure image?

=

2 Method

2.1 Participants and Tasks

The study involved 30 office workers (18 males, 12 females, mean age 43, SD=10
years). Each participant underwent a 10-minute A/B eye tracking test, looking at eight
pairs of images representing redesigned layouts based on good design principles [10].
The images were randomly chosen to prevent transitive learning. To avoid continuous
fixation on the center of the image, the presentation of the fixation point was placed
outside the image area for approximately 400 milliseconds (see Fig. 1), after which
the stimulus was displayed for around 450 milliseconds. A new presentation of the
fixation point followed each image.

Fig. 1. Diagram of the study procedure. The fixation cross locates outside the stimulus.



2.2 Apparatus and Software

Fig. 2. Stimulus of A/B testing 1A) horizontal visual flow from left to right and 1B) horizontal
visual flow from right to left, 2A) text content and 2B) background photo content, 3A) text
leading direction, 3B) non-meaningful text leading direction, 4A) horizontal visual flow across
column 4B) monochrome across column ,5A) spreading graphic, 5B) grid layout 6A) guiding
symbolic image and 6B) guiding photo image, 7A) Z pattern with font, 7B) Z pattern with non-
font, 8A) top-down guide symbol, 8B) top-down guide figure.

Participants' eye movements were tracked using the SMI iView X REDA4, equipped
with a 9-point automatic calibration grid and a chin rest, to measure visual flow.
These measurements were compared through A/B testing against established design
guidelines using eight pairs of images (see Fig. 2). Each visual layout facilitated scan
path tracking, with cells designated by letter sequences from A to Z. The Levenshtein
ratio was used to compute similarity scores for the text analysis task, with higher
scores indicating greater similarity [11] . Calculations were done using python-
Levenshtein 0.23.0 from PyPI.

3 Result

The result of § paired show as follows:
1. Comparing horizontal visual flow from left to right and right to left.

Fig. 3. Scan path from left to right (a) and right to left (b)



Interestingly, most subjects initially fixated on the center of the objects and then
shifted their gaze from left to right. A paired-samples t-test revealed a significant
difference in the ratio of left-to-right (M=60.77, SD=17.72) and right-to-left
(M=49.93, SD=14.24); t(29)=2.85, p=.008. his suggests the column bar was not a
preferred starting point and could be placed on either side. Participants showed a
significantly higher preference for the left-to-right direction over right-to-left.

2. Reversal of the N-pattern between left side and right side.

Fig. 4. Attention map of two images on right (a) and left side(b)

Around 50% of participants followed the N reverse visual flow pattern (M=58.47,
SD=115.4), indicating the Yi lady's background photo attracted attention (see Fig. 4).
When the photo was on the left, over 50% of participants began their gaze from that
side (M=60.97, SD=14.28). The attention map shows the face consistently attracts the
most attention, whether on the left or right side of the page.

3. Contrasting text leading direction with non-meaningful text leading direction.
Around 50% of participants followed both the text leading direction (M=50.50,
SD=16.46) and the non-meaningful text leading direction (M=50.53, SD=15.33).
These two pictures exhibited a similar ratio. Participants reported focusing more on
the image background than the text.

4. Examining horizontal visual flow across columns, around 50% of participants
followed the left-to-right pattern (M=49.33, SD=10.22) despite guidelines suggesting
right to left. No significant difference was observed between color and monochrome
images (M=48.10, SD=11.64) for Yi symbols.

5. Contrasting graphic components throughout the layout, most participants
initially fixated on the two bull symbols but did not follow the book's visual flow
guidelines. Around 50% adhered to the visual flow with distributed graphic
components (M=50.37, SD=48.63). Despite a clear layout format with a border,
participants did not follow the guidelines (M=48.63, SD=18.68). The correlation
between both stimuli was moderately positive and statistically significant (r(30)=.52,
p=.003).

6. Comparing the bottom-up visual flow between a photo and symbolic images.

Fig. 5. The bottom up visual following the book guideline.



This image aims to focus attention on the top logo, with around 90% of participants
following the guidelines (refer to Figure 2 of 6B). The image presented effectively
attracts attention (M=91.73, SD=15.52). Changing the image to a bird symbol
resulted in similar results (M=87.90, SD=16.17). Therefore, no significant differences
were observed when changing the image.

7. Investigating the Z-pattern visual flow, around 60% of participants followed the
guideline. Typeface elements with a background image (M=61.93, SD=13.39)
showed no significant difference compared to the image alone (M=65.13, SD=13.82).
With typeface, attention spread across the image; without typeface, attention focused
on the image center.

8. Analyzing vertical visual flow, around 70% of participants followed the top-to-
bottom pattern. No significant difference was observed between linear repetition
rhythm (M=69.63, SD=14.19) and figure image (M=69.10, SD=16.42). The
correlation between both stimuli was moderately strong and statistically significant
(r(30)=.612, p=.000). Most participants focused on the center of core images or
rhythm symbols rather than starting at the top, as evident in the attention map.

4 Discussion

Visual flow patterns vary among individuals, often exhibiting a left-to-right
orientation. In cultures like Chinese, reading may involve a right-to-left vertical
orientation. The impact of cultural differences on visual flow is a significant research
avenue. Faces, such as those of the Yi hill tribe, capture attention regardless of
placement, engaging brain regions like the fusiform face area (FFA) and occipital face
area (OFA) [9] ,which may benefit marketing of Yi hill tribe products. However,
placing a face might disrupt a reversed N-pattern reading flow.

A limitation of this study is the layout text, which is not designed for reading
comprehension but rather to examine visual flow. Creating an N-pattern reading
experience akin to a magazine column poses challenges. Text direction is less
effective with a background containing semantic content, as images like a sheep horn
draw more attention than text, suggesting a plain background might enhance text
leading effectiveness.

Participants deviated from the intended visual flow when graphic components were
dispersed throughout the layout, with the Yi symbol drawing attention in multiple
locations. Redirecting visual flow might be achieved by emphasizing text columns
over standalone images or using lines to guide the gaze from start to endpoint.
Investigating visual strategies such as familiar-unfamiliar shapes, bright-dull colors,
perspectives, leading lines, and object size variations can regulate viewers' gaze
behavior[6,7].

5 Conclusions

Our testing reveals notable deviations from established book guidelines in various
layout designs, especially concerning N reverse or Z-shaped visual flow patterns. A/B



testing shows that altering graphic elements does not significantly change visual flow
between versions. Successful patterns are found in simple single-column vertical
layouts, with both bottom-up and top-down flows. Yi graphic elements, such as
objects and figures, are particularly attention-grabbing, creating both opportunities
and pitfalls in design. Designers must balance attention-grabbing elements with visual
flow for effective and culturally sensitive design. The forthcoming research direction
involves a comprehensive exploration of Yi graphic elements in conjunction with
effective visual strategies that align with traditional Yi graphic aesthetics.
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