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Image Recognition Using Colored-hear Transformation
Based On Human Synesthesia
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Abstract

In this paper, we propose colored-hear recognition that distinguishing feature of synesthesia for
human sensing by shared vision and specific sense of hearing. We perceived what potential influence of
human’s structured object recognition by visual analysis through the camera, So we've studied how to
make blind persons can feel similar vision of real object. First of all, object boundaries are detected in
the image data representing a specific scene. Then, four specific features such as object location in the
image focus, feeling of average color, distance information of each object, and object area are extracted
from picture, Finally, mapping these features to the audition factors. The audition factors are used to
recognize vision for blind persons. Proposed colored-hear transformation for recognition can get fast and
detail perception, and can be transmit information for sense at the same time. Thus, we were get a

good result when applied this concepts to blind person’s case of image recognition.
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In this paper, we propose conversion of between
one’s vision data and hearing data based on
psychological cross sense on the human computer
interaction. It called synesthesia conversion that
shared sensation by common brain working theory.
In this kind of phenomenon was discussed for a long
time. This studies range over many subjects.

The concept of this paper is fast recognition by
synesthesia for blind persons. Vision recognition
system base on real time is not efficiently for HCI.
Because we have to give a definition of each objects
by form of words. That is too risky for understanding
or not very efficient to make imagination about real
world. Thus, Recognition message using vision need
to be redefine to which another sensation stimulus
not the words. Synesthesia can be one of solution in
this problem. So we suggest conversion system
between color and hearing using synesthesia in terms
of changing notice message for vision recognition.

First, We describe concept of synesthesia. And next
section, organize Colored-hear Conversion System(CCS)
based on human synesthesia theory. Fourth section,
we've experimented image recognition for blind
person using CCS. Finally, we give you experimental

result and our conclusion

Il1. Synesthesia

Synesthesia is a neurological condition in which
two or bodily
coupled.(5)(6)(9]) In one common form of synesthesia,

three, or more senses  are
known as music-color synesthesia, music or sounds
are perceived as inherently colored. (4]

Synesthesia can occur between nearly any two
senses or perceptual modes. Given the large number
of forms of synesthesia, researchers have adopted a
convention of indicating the type of synesthesia by

using the following notation x — y, where x is the

“inducer” or trigger experience, and y is the
“concurrent’or additional experience. For example,
perceiving letters and numbers(collectively called
grapheme) as colored would be indicated as grapheme
— color synesthesia.(7) (Fig. 1) demonstrates the
logic of one test used to demonstrate the reality of

synesthesia. [8)(2)
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Fig. 1 An Example of A Test used to demonstrate The
Reality of Synesthetic Experience

Similarly, when synesthetes see colors and
movement as a result of hearing musical tones(3), it
would be indicated as tone — (color, movement)

shown that

different senses are analyze into same mechanism.

In these some

synesthesia. cases
In music — color synesthesia, individuals experience
colors in response to tones or other aspects of
musical stimuli(e.g., timbre or key). And consistent
trends can be found, such that higher pitched notes
are experienced as being more brightly colored. (1)
The of pitch-

brightness subjects

presence of similar patterns

matching in non-synesthetic

suggests that this form of synesthesia shares

mechanisms with non-synesthetes.

In our system has color — sounds model by
shared mechanism on the basis of synesthesia as
music-color synesthesia. Elements of sounds is

correspond converse music and color elements

corresponding to other hands.

lll. Colored-hear Conversion System
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3.1 Synesthesia space modeling

The synesthesia conversion system should create
sense space using specific object features. Vision
complex and important

recognition has quite

features. It needed to process of image feature
extract from each object such as color, pattern,
contour for semantic information. But we can
extract object simply using distance of colors. The

color Each

segmented object can signify to features such as

is typical of object segmentation.
where or what it is. The synesthesia’s sense space
is consists of these each objects feature parameters.

(Fig. 2) gives you an overview of this system.
The Color is represents perception vision features
and first part of Diagram concerned separate
objects. Once the object models are segmentalized,
those are then used to normalize the images and

extract parameters that specific object features and

It can be used to convert the auditive features.
First, Image features builds into a Image cluster
value such as specific color, geometric coordinates
and gradient vector. Every Image cluster values are
with  Sound the
Synesthesia Database. Sounds cluster values are

already defined by synesthesia phenomenon. Then,

compare cluster values in

Every single Image cluster values are convert to
sound cluster values with similarity distance and
We can get another object specification space.
Eventually, the image space objects are recognized

using auditive features as user defined sounds.

3.1.1. Image segmentation via clustering

There are lots of classifier methods that could be
used to purpose of The
K-means algorithm is an algorithm to cluster objects
based on attributes into k partitions. And it is

typical method for color image segmentation. It is

image segmentation.
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similar to the expectation-maximization algorithm
for mixtures of Gaussians in that they both attempt
to find the centers of natural clusters in the data. It
assumes that the object attributes form a vector
is to

the

squared error functionwhere there are k cluster S; ,

space. The objective it tries to achieve

minimize total intra cluster variance, or,
i =1, 2,-, k and 1 is the centroid or mean point of

all the points xES;.

k
V=22 l%-uF

i=l xjeS;

In addition, It create auto-adaptive

initialization for number of K and average values

can

using distributed color space. Determined number of
K and average values are calculate from previous
methods. It then calculates the mean point of each
image points set. Every mean point of objects
calculated distances and group cluster contain near
point. And then renewal average value that mean
point of repeat process. Clustering and average
process will run until it’s not change the average
values. Eventually, we can get the object area and

sequence of objects units.

3.1.2. Feature Extraction

Once the objects are segmented, each object
regions are cropped out and analyzed to recover the
For the

conversion of color, we need to extract the objects

object’s feature factor. purpose of
feature factors robustly and efficiently. Also, rather
than just extraction the color of object features, we
need to positions of objects and shape size of object.
Feeling of average color is corresponding to centric
point of cluster space. And HIS color Model can
transmit feeling to human more easily.

Thus,

clusters are change to HIS color

color model of centric point of object
Object

location in the image corresponding to geometric

space.

feature as coordinate.

Assume, that we have a focus blocks set of

segmented object region { Fi, Fb, ..., Fu} where each
focus block Fj is pre-annotated with a corresponding
vector of shape parameters Si. The vector of shape
parameters S is a stack of x, y coordinates of
And  Object

corresponding to each cluster’s space size.

fiducial points. area size Ex

FO=SSF(S.E)+V

=l k=1

Distance information of individual focus block are
affects contents label. Contents label is number of

clusters.

3.2 Definition of auditive factors

A study in the Ward, J.(1) says sounds can
convert to colors using synesthesia. In other words,
there are relations when we recognize from which
senses as vision or sounds. And it can be change
conversely like from colors to sounds. So segmented
objects can corresponding to auditory definition.

(Fig. 3> shows description of vision factors and
audition factors for Colored-hear system. Audition
Pitch,

Octave means

factors are consist of such as Octave,
Velocity, Gain, Position, Timbre.
range of sounds. And pitch is sounds level at a
higher or lower within a possible range.

Velocity can make feeling speed of sounds. Gain
And the last of

auditory factor, Position is the source of sounds

is same called sound volume.
coordinate

3.3 Feature Space Mapping-Table

Once the factor parameters are extracted from
image the next step is to mapping the auditory
factors they corresponding to. Our system’s feature
mapping table has linear combination between each
connected factors For example, assume that hue
range of any cluster centric points is under 30. It is
corresponding to pitch range 1.7, also it’s close to

area of “mi”. The details of mapping table are shown
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Fig. 3 Synesthesia of Colored-hear Factors Description

in (Table 1). Every single centric points of color

clusters are connected to certain auditive elements.
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Table 1. Example of Feature Space Mapping Table
Hue Saturation Intensity Size
30 120 130 6.6
Coordinate Contents Label Pitch Octave
X, Y, @ 20 1.7(mi) 3.0
Velocity Gain Position Timbre
30 8 X, Y, (2 | E. Piano 3
In brief, the synesthesia conversion is first

processed to separate the object areas. During the
block

projected on the corresponding auditive factor space.

clustering the focus of object area are

These projections are used to mapping the sounds

factors as explained above.

IV. Experimental Result

The system was evaluated on two data sets. The
first dataset is completely natural that unannounced
about synesthesia and relation of Colored-hear. The
results are indicative of how a system like this would
work in real-world applications. The second database
we use CCS database given by synesthesia theory.
Also we give the information that Colored-hear
relation to blind persons and auditive features are
using each 20 pieces sounds for different timbre. The
CCS recognition database has 3 blind persons in a
real situation. A vision camera was placed on top of
the monitor and multi-channel sound system was
placed on the around target. {(Table 2) shows result
for synesthesia combinations factors given by 40

pictures.
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Table 2. Results for Synesthesia Combinations Factors

Combination Correct ) AR
. Misses Correct
Factors Combination o
Recognition
Hue-Pitch 34 6 85%
Saturation-Octave 25 15 62.5%
Intensity-Velocity 31 9 77.5%
Size-Gain 25 15 62.5%
Coordinate-Position 27 13 67.5%
Contents Label-Timbre 38 2 95%
And we apply CCS to blind persons in that

experiment. Every blind person has profile Codes for
identification in {Table 3). This result show that how
much can understand with total color sense as feel of

pictures and object coordinates by blind person.

3. Wolof| ofsh Aol olAl Zm}
Table 3. Results for Color Recognition by Blind Person

Profile # of Similarity Different Cenmes
" Total
Code | Samples | Recognition Sense o
Recognition
01M 40 28 6 70%
02M 40 29 72.5%
03M 40 32 8 80%

V. Conclusion and Future Work

Interaction with image recognition can share and
analyze before that understand mean of object in the
human brain. Human perception is process generally
express represent object like abstraction meaning. If
we want transmit information to other acceptable
person from some environment sense. It is require
In fact,
Colored-hear

databases. semantic

processes lots  of
Conversion System support fast transmission of vision

enormous semantic
spend a cost.
data without any other semantic algorithms. The
system first tracks object area wusing clustering
algorithm: these object areas are then used to localize
color description and feature vectors. The color factor

and shape parameters corresponding to synesthesia

space factors are recovered using Colored-hear
Conversion System(CCS). Once the factors describing
the synesthesia features are recovered, they are used
to sending the auditory information. This approach is
very efficient for recognize vision sensitivity which
image objects and is able to feel that vision space
robustly without eyes.

Colored-hear transformation for place recognition
can get fast and detail perception. Also, It can be
transmit information for sense at the same time.
Thus, we were get a good result when applied this
concepts to blind person’s case of image recognition.

The framework suggested in this paper has some
limitations. The system depends upon the object
focus block, which currently breaks when the subjects
are confused segmentation. The pattern recognition
to find focus blocks can be further refined to track
the important semantic area even when there are
subjects with confused objects area. The synesthesia
is a very important channel that combination signals
related to the external state and a lot of effort is
being devoted to unravel this relationship. Besides
being used as a virtual interface or man-machine
interface, this framework would hopefully be useful

to a lot of these research efforts as well.
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