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ABSTRACT

In the framework of semiotics, sign systems form the basis of human
social and cultural activities for representing the knowledge hidden in
signs. These signs may be manifested in the language or image system.
Achieving abstract concepts in these two systems can help in classifying
signs and representing them in the form of a knowledge base. In the
present study, an attempt is made to use, within the framework of
computational semiotics, the semantic relations of image signs that have
been obtained in the framework of frame semantics obtained from
linguistic signs of image captions to classify images. Then, this
achievement is used to develop a knowledge base that contains these
semantic relations between images. The results of this study indicate that
extracting abstract concepts from frame-based semantic representation of
image captions can help both the semantic classification of images and
determine the semantic relations of images. The classification and
relationship of images can be expressed as a triple containing the type of
relationship and two image elements. This representation can be used in
the construction of a knowledge base, as well as in the conceptual search
of images. To conduct this research, the Flickr30k corpus, which contains
an image and its relevant five captions written in English, is used.
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Introduction

From the perspective of semiotics, all human social and cultural activities are based on a set of
sign systems. These signs can manifest in the form of words, images, sounds, objects and
behavior. Semiotics deals with how meanings are constructed and how reality is represented
through signs, sign systems and processes of significant (Chandler, 2022: 2). In other words,
semiotics deals with the representation of hidden knowledge in signs. In the structuralist
approach, the identity of signs is formed in relation to other signs within a system. de Saussure
(1983: 80) considers the value of signs to depend on the relationship of that sign to other signs
and the position of that sign within that semiotic system. These signs can be words in the
language system or elements in the system of an image.

Reading a sentence or seeing an image brings a meaning to mind. In the semiotic system of
language, the meaning of a sentence is derived from the meanings of the words in that sentence in
terms of paradigmatic and syntagmatic axes of each word. In the semiotic system of images, the
concept of an image can also be obtained by composing the elements in the image and the
semantic features of each element in that image. It is worth noting that just as in the language
system, a sentence may have an implicit meaning in addition to its explicit meaning, this feature is
also true in the image system; therefore, an image can have an explicit or implicit meaning.

The current research aims at categorizing images based on abstract concepts by using
linguistic and image signs and extracting semantic elements from signs in the semiotic system.
“Attention” to a part of an image sign and conveying the meaning by linguistic sign related to
the attention is the key towards extracting the abstract concepts. The existence of this abstract
information can lead to developing a knowledge base based on the semiotic concepts. Extracting
these elements, whether explicit or implicit, and mapping them to images and text leads to the
semantic understanding of images and text. It goes without saying that each element has its own
unique semantic roles that deepen the semantic understanding of the text and image. These
elements, which are obtained from the text and image, have the ability to be read as image and
text in a common abstract space between the text and image. In this article, we will try to extract
the abstract concepts and classify images based on the concepts.

Methodology

To perform this research to find the relationship between the language and image signs, we need
to caption images by paying the “attention” to a part of an image and not the whole image. This
means that it is possible to describe an image differently, using different vocabulary and
syntactic constructions. Then, based on the captions, we find the main verb in the captions and
extract the abstract concept of the verb from FrameNet which is constructed based on frame
semantics to represent semantic properties of linguistic signs. Using the abstract semantic
concept, we classify image signs and find the abstract semantic relations between the images.

To reach the goals, we use the Flickr30k dataset developed by Young et al. (2014). This
dataset contains more than 30,000 images and relevant five captions which are written by
human annotators and collected through crowd sourcing. The captions are unique; therefore,
there is no repetition on the captions.

Findings

In this research, we extract the abstract concept of the main verbs of the captions from
FrameNet and classify the images based on the abstract concepts. Since the frames vary frame
elements in terms of type and number, we fix the type and number of frame elements for all
frames. Moreover, we consider the frame name as the relationship element between two images,
and define it as a triple logical formula.

Results and Conclusion
A) By paying “attention” to different parts of an image, we can explore the elements and
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properties of each image. Therefore, the caption of each image is not necessarily one
sentence .

B) Each image caption has an abstract and general concept that can be used as a feature to find
the relationship between images and classify them. In the present study, we achieved this
goal and presented the result in the form of a knowledge-base, using triples .

C) Finding an abstract concept and displaying it in the form of logical relationships paves the
way to use this representation method in semantic search and inference in the knowledge-
base .

D) Sometimes abstract semantic relationships between images may be more than one concept.
This method of analysis can be of great help in finding the semantic relationships between
images.

Keywords
Computational semiotics, frame semantics, image classification, knowledge base, semantic
relationship of images, semantic elements.
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6. Pado, S.

7. agentive

8. experiencer

9. instrumental

10. dative

11. factitive

12. source

13. goal

14. locative

15. time

16. path

17. objective

18. Frame Elements (FE)
19. Frame Evoking Element (FEE)
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4. Charles Fillmore
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Frame: COMMITMENT

A Speaker makes a commitment to an
‘1 Addressee to carry out some future

action. This may be an action desirable
(as with promise) or not desirable (as
with threaten) to the Addressee.

]

Speaker The Speaker is the person
who commits him/herself to do
something

Addressee  The Speaker’s commitment

can be made to an Addressee.

Message An expression of the
commitment made by the Speaker

Topic The topic about which the
Speaker makes a promise.

G ol

Medium The Medium is the physical
entity or channel used to transmit the
Message.
i consent.v, covenant.n, covenant.v, oath.n,
— vow.n, pledge.n, pledge.v, promise.n,
ﬁ‘ promise.v, swear.v, threat.n,
Y threaten.v, undertake.v
9
[speaker Democratic audiences] had to
3 consent [ g to this approach].
3 [speater The politicians] made vague
‘\3 promises [7,,ic about independence].
=~
Y

[Message ‘Tl be back N ‘][Speaker' he]
threatened.
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6. Young, P.
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A man wearing a yellow safety vest helps
prepare an airplane .

A man by a private jet is standing in the shade
of the jet .

An aircraft stands on cement by workers in
yellow vests .

4 An airplane is parked in front of a few vehicles

A man is hanging out of the window of an

51.
airplane .
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Some women are standing in front of a
bus with buildings behind it .

Being_located

Several women stand on a city street
with tall buildings .

Being_located

of a bus .

A group of women are standing in front

1-5
Being_located

Several women wait outside in a city .

Waiting

‘Women are standing outside

Being located
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Someone in a blue shirt and hat is
standing on stair and leaning against a
window .

Being_located

A man in a blue shirt is standing on a
ladder cleaning a window .

Being_located

People gathered in a circle , some
holding musical instruments .

Come_together

People gathered in a room to talk about
their favorite tunes .

Come_together

5 Five people are sitting in a circle with

instruments .

Being_located

A man on a ladder cleans the window Emptvin 25
of a tall building . ptying
man in blue shirt and jeans on ladder Emptvin
cleaning windows ptying
a man on a ladder cleans a window Emptying
Two men , one in a gray shirt , one in a Being_located
black shirt , standing near a stove . B
TWO guy cooking and joking around Cooking_creation
with the camera .
Two men in a kitchen cooking food on . . 3-5
Cooking_creation
a stove .
Two men are at the stove preparing Cooking_creation
food .
Two men are cooking a meal . Cooking creation
A young girl wearing a multicolored
dress holds an orange ball in her right Manipulation
hand while walking through bright
green grass behind a house.
A little girl wearing a dress walks
across a green lawn on a summer da .
2With a ghome and trees in th}e’ Self_motion
background . 4.5
A child in a dress runs through the yard
3|with a miniature orange soccer ball in Self motion
her hand .
A little girl stands in a backyard ,
4holding a toy and looking into the Being_located
camera .
This little girl is enjoying the spring|Emotions of mental acti
weather after the long winter break . vity
A group of adults , inside a home ,
l|sitting on chairs arranged in a circle ,| Cause to make noise
playing a type of musical instruments .
Five musicians , a man and four women
, practicing sheet music (using flutes ) Practice
in a living room . 5.c




Do

Two young guys with shaggy hair look
at their hands while hanging out in the
yard .

[

Perception_active

Two young , White males are outside
near many bushes.

Performers_and roles

people dressed in hip black outfits .

A woman with a large purse is walking
by a gate .

Self motion

Several people standing outside a
building.

Being_located

Two men in green shirts are standing in Beine located 6-5
ayard . &
A man in a blue shirt standing in a Being located
garden . g
Two friends enjoy time spent together . | Eotions of mental acti
vity
A man sits in a chair while holding a Being located
large stuffed animal of a lion . g
A man is sitting on a chair holding a .
large stuffed animal . Being _located
A man completes the finishing touches . . 7.5
on a stuffed lion. Activity_finish
4|A man holds a large stuffed lion toy . Manipulation
5|A man is smiling at a stuffed lion Making_faces
An asian man wearing a black suit
l|stands near a dark-haired woman and a Being_located
brown-haired woman .
Three people are standing outside near Being located
large pipes and a metal railing . &
A young woman walks past two young Self motion 8.5
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Three young men and a young
woman wearing sneakers are
leaping in midair at the top of a
flight of concrete stairs .

Four casually dressed guys
jumping down a stairway
outdoors with a stone wall behind
them .

Four guys three wearing hats one
not are jumping at the top of a| Change_position_on_a_scale
staircase .

Four men with excited faces are
jumping down from the top of| Change_position_on_a_scale
stairs .

Four people are jumping from the
top of a flight of stairs .

Self motion

Change position_on_a_scale

Change position_on_a_scale

Two men in Germany jumping
over a rail at the same time| Change_position_on_a_scale
without shirts .

Two youths are jumping over a
roadside railing , at night .

Boys dancing on poles in the . 2-6
middle ofthegnight N Self_motion
Two men with no shirts jumping
over arail .

two guys jumping over a gate
together

Change_position_on_a_scale

Change_position_on_a_scale

Change_position_on_a_scale

Five ballet dancers caught mid
jump in a dancing studio with
sunlight coming through a
window .

Ballet dancers in a studio practice
jumping with wonderful form .
Five girls are leaping 3-6
simultaneously in a dance Self motion
practice room .

Five girls dancing and bending
feet in ballet class .

A Dballet class of five girls
jumping in sequence .

Come down_with

Practice

Self motion

Change_position_on_a_scale

A child in a pink dress is
climbing up a set of stairs in an|Change_position_on_a_scale
entry way .

A little girl in a pink dress going
into a wooden cabin .

A little girl climbing the stairs to
her playhouse .

A little girl climbing into a
wooden playhouse

A girl going into a wooden
building .

[

Motion

Change_position_on_a_scale 4-65

Change_position_on_a_scale

Motion

«Change position_on_a_scale» & uie slie B g poas jl olbdiges 5 JS
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A young woman with dark hair and
wearing glasses is putting white
powder on a cake using a sifter .

Placing

A lady in a black top with glasses is
sprinkling powdered sugar on a
bundt cake .

Filling

A woman wearing glasses sprinkles
powdered sugar onto her bundt cake

Filling

1-7

Girl in black jacket sifting powdered
sugar over a chocolate cake .

Scouring

A standing woman holds a pan over
a cake .

Manipulation

Two people in the photo are playing
the guitar and the other is poking at]
him .

Make noise

A man in green holds a guitar while
the other man observes his shirt .

Manipulation

A man is fixing the guitar players
costume .

Activity prepare

2-7

a guy stitching up another man 's
coat .

Attaching

the two boys playing guitar

Make noise

a man sleeping on a bench outside
with a white and black dog sitting
next to him .

Sleep

A man lays on the bench to which a
white dog is also tied .

Placing

man laying on bench holding leash
of dog sitting on ground

Manipulation

3-7

A shirtless man lies on a park bench
with his dog .

Placing

A man lays on a bench while his dog
sits by him .

Placing

A young girl wearing a multicolored
dress holds an orange ball in her
right hand while walking through
bright green grass behind a house.

Manipulation

A little girl wearing a dress walks
across a green lawn on a summer|
day with a home and trees in the
background .

Self motion

4-7

A child in a dress runs through the
yard with a miniature orange soccer

Self motion
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ball in her hand .

=

A little girl stands in a backyard ,
holding a toy and looking into the
camera .

Being_located

This little girl is enjoying the spring
weather after the long winter break .

Emotions of mental activity

A man sits in a chair while holding a
large stuffed animal of a lion .

Being_located

A man is sitting on a chair holding a|
large stuffed animal .

Being_located

A man completes the
touches on a stuffed lion .

finishing

Activity_finish

=

A man holds a large stuffed lion toy .

Manipulation

[

A man is smiling at a stuffed lion

Making faces

5-7
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Three young men and a young
woman wearing sneakers are
leaping in midair at the top of a
flight of concrete stairs .

Self _motion

Four casually dressed guys
jumping down a stairway outdoors
with a stone wall behind them .

Change position_on_a_scale

Four guys three wearing hats one
not are jumping at the top of a
staircase .

Change position_on_a scale

Four men with excited faces are
jumping down from the top of]
stairs .

=

Change position_on_a_scale

Four people are jumping from the
top of a flight of stairs .

Change position _on_a_scale

1-8

Two men in Germany jumping
over a rail at the same time without
shirts .

[—

Change position_on_a scale

Two youths are jumping over a
roadside railing , at night .

Change position_on_a scale

Boys dancing on poles in the
middle of the night .

Self _motion

Two men with no shirts jumping
over arail .

Change position_on_a_scale

two guys jumping over a gate

together

Change position_on_a_scale

2-8
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Five ballet dancers caught mid
jump in a dancing studio with
sunlight coming through a window

Come_down_with

Ballet dancers in a studio practice
jumping with wonderful form .

Practice

Five girls are leaping
simultaneously in a dance practice
room .

Self_motion

Five girls dancing and bending feet
in ballet class .

Self_motion

A ballet class of five girls jumping
in sequence .

Change position_on_a scale

A  young girl wearing a
multicolored dress holds an orange
ball in her right hand while
walking through bright green grass
behind a house.

Manipulation

A little girl wearing a dress walks
across a green lawn on a summer
day with a home and trees in the
background .

Self _motion

A child in a dress runs through the
yard with a miniature orange
soccer ball in her hand .

Self_motion

=

A little girl stands in a backyard ,
holding a toy and looking into the
camera .

Being_located

This little girl is enjoying the
spring weather after the long
winter break .

Emotions of mental activity

An asian man wearing a black suit
stands near a dark-haired woman|
and a brown-haired woman .

Being_located

)

Three people are standing outside
near large pipes and a metal railing

Being_located

[oS)

A young woman walks past two
young people dressed in hip black
outfits .

Self _motion

A woman with a large purse is
walking by a gate .

Self_motion

Several people standing outside a

building .

Being_located

5-8
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Several men in hard hats are operating L .
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