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Abstract. In deciding where to place a text block on an image, there
are two major factors: aesthetic of the design composition, and the visual
attention that the text block naturally attracts. We propose a compu-
tational model to address this problem based on the principles of visual
balance and the diagonal method of placing emphasis. A between-subject
study with seven participants was conducted to validate our model with
subjective ratings. Eight color photographs were used to generate a set
of text-overlaid images as the stimuli. Participants rated the stimuli for
aesthetic appeal on a seven-point likert scale. Results show that the par-
ticipants preferred text-overlaid images generated by our method of text
placement over random text placement.

Keywords: Computational aesthetics, Interface design, Visual Balance,
Diagonal Method.

1 Introduction

Some previous studies in the field of computational aesthetics have focussed on
layouts containing text blocks and images on a solid color background [1,2], but
these studies do not address the aesthetics of text-overlaid images. Sandhaus et
al [3] have dealt with the same but on an image background. These studies are
concerned with the arrangement of multiple elements on a single background.
Lai et al. 2010 [4] have proposed a computational model for overlaying a single
text element on a background image. However, their approach only works for
images with homogeneous backgrounds.

In this paper, we propose a computational model for optimal text placement
on images using the principles of visual balance. We also used the diagonal
method to improve the overall aesthetics of text-overlaid images.

Visual balance is a key principle in the study of design and composition [5,6].
In his book, Art and Visual Perception, Rudolf Arnheim [7] articulates visual
balance in terms of perceived visual weights. In recent years, there have been
several studies on computational modeling of visual balance using different kinds
of visual weights: for example, contrast for grayscale images [2], visual saliency
[8], and color contrast for colored images [4]. It is generally agreed that in a
balanced composition the visual weight is equally distributed in every directions.
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The diagonal method [9] suggests that the objects an artist wants to empha-
size are often found at one of the bisecting diagonals of the frame. A bisecting
diagonal is one that bisects a corner angle [Figure 1]. Arnheim [7] also stated
that objects when placed at the diagonals appear visually heavier than any other
location. Following this principle, text can be emphasized if placed at one of the
bisecting diagonals.

Fig. 1. Bisecting diagonals of a rectangle

2 Approach

We followed two approaches to position text on an image:

– Based on Visual Balance (VB)
– Based on Visual Balance and Diagonal Method (VB + DM)

2.1 Approach Based on Visual Balance (VB)

2.1.1 Visual Weight We defined the visual weight in terms of visual saliency
values, as follows:

W (x, y) =

{
S(x, y), S(x, y) > T
0, otherwise

(1)

Here, T is the threshold obtained using Otsu‘s method[10].

2.1.2 Saliency Algorithm We used a graph-based saliency model that also
incorporates face detection along with low-level saliency features of color, inten-
sity, and orientation [11]. Voila Jones algorithm was used for face detection [12].
This saliency algorithm does not incorporate the saliency of text; so we made
a text conspicuity map by using delta functions at the center of the text block
with 2D Gaussian with the standard deviation equal to the minimum of the sides
of the text block. We added this conspicuity map to the existing saliency map.
Now, the saliency map is the uniform linear combination of all five normalized
conspicuity maps: Color(C), Intensity(I), Orientation(O), Face(F) and Text(T)
[Figure 2].

S =
1

5
[N(C) +N(I) +N(O) +N(F ) +N(T )] (2)
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Fig. 2. Modified saliency model: An image is processed through standard color, ori-
entation and intensity multi-scale channels [13], along with face detection channel and
text detection channel. All five maps are normalized to the same range, and added
with equal weights to a final saliency map.

2.1.3 TextPlacement The center ofmass (xc, yc)was computed fromW (x, y)
, as follows:

xc =

∑h
j=1

∑w
i=1 W (i, j)× i∑h

j=1

∑w
i=1 W (i, j)

(3)

yc =

∑w
i=1

∑h
j=1 W (i, j)× j∑w

i=1

∑h
j=1 W (i, j)

(4)

Here, w= Width of the image h= Height of the image
For a balanced composition, the center of mass should be at the minimal

distance from the center of the frame. We find the quadrant in which the center
of mass was located.To minimize the distance between the center of mass and the
center of the image, the text block should be placed in a quadrant opposite to the
quadrant in which the center of mass was located. We gridded this quadrant,
with each grid cell being equal to the size of the text block. The text block
was placed at each grid cell and the center of mass was calculated again. We
calculated the Manhattan distance between the center of mass and the center of
the image.The grid cell with the least distance was selected for placement of the
text block.[Figure 3]

2.2 Visual Balance and Diagonal Method (VB+DM) Approach

This method was an extension of the visual balance method. Diagonal method
states that the salient objects should be placed at one of the bisecting diagonals,
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but it does not specify the diagonal or the location of the diagonal. After com-
puting the text location by VB method (section 2.1), the text block was moved
perpendicularly to the bisecting diagonal of the nearest corner. [Figure 3]

(a) (b) (c)

(d) (e)

Fig. 3. Overview of the approach: (a) Input Image, (b) Saliency map, (c) Visual weights
and center of visual weight (d) Text placement using VB model (red line indicates
the bisecting diagonal), (e) Text placement using VB+DM method; red lines are for
illustration only

3 User Evaluation

To evaluate the performance of our method, we conducted user evaluation study
in which we compared both models against random placement of text blocks as
well as with each other.
Seven university students (three females and four males; mean age: 23.2; age
range 20 -26) took part in the evaluation study. None of the participant had any
formal art education. Art naive participants were selected to avoid any possible
background effect of expertise in art.
Eight colored photographs were selected from http://photo.net/. All photp-
graphs were rated at least six on a seven point scale by Photo.net users. Three
variants of each photograph were prepared by placing a text block on them using
the following methods [Figure4]:

– random placement excluding the salient regions and a 10 pixel margin on all
sides.

– VB Approach (section 2.1).
– VB+DM Approach (section 2.2).

http://photo.net/
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The only difference between the variants was the location of the text. The
text block was devoid of any semantic meaning, as we are not considering the
semantics of the text while finding its optimal position.
Each participant was shown all three variants of each photograph simultane-
ously and was asked to rate each variant on a seven-point scale for aesthetic
quality. The photographs and variants were presented in random order. Their
responses were normalized per image per participant between 0 and 1. A total
of 168 (3x8x7) responses were gathered.

(a) (b) (c)

Fig. 4. Examples of the stimuli used in user evaluation study (a) Random placement
of text,(b) Based on VB model, (c) Based on VB+DM model

4 Results and Discussion

A one-way between-subject ANOVA test revealed that the mean aesthetic scores
were significantly different for all three models at p < 0.01 level[F (2, 165) =
28.455, p = 0.000]. Post-hoc comparison using Tukey HSD test indicted mean
aesthetic scores for both VB model (M = 0.3343, SD = 0.0745) and VB+DM
model(M = 0.3891, SD = 0.0771) are significantly better than random place-
ment (M = 0.2741, SD = 0.0896). The results also indicated that the mean
aesthetic score for VB+DM model is significantly higher than VB model at
p < 0.01 level.

Taken together, these results suggest that our approach using both visual bal-
ance and diagonal method performed better than random placement of text on
images. It is noteworthy that the diagonal method further significantly increased
the overall aesthetics of the text-overlaid image.
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Fig. 5. Mean aesthetic scores for all three methods

5 Applications and Future Work

There are many websites that allow users to share their photographs in public
domain, for example Photo.net.One example is a portal for online greeting cards
(e-cards), where the user supplies a message which is overlaid on the selected
image. Existing systems simply place the text message on the top of the image
and send it as an e-card. In our model, the text color is defined by the user, but
it could also be decided automatically using different color harmony schemes[14].
Different color evokes different emotional reactions [15,16]; so according to the
emotional content of the message different color harmonies could be used.
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