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AR, 2A 2 39, T8 SVM 55
W= A dASEL 92 (Caigny et al, 2019; Chen
et al, 2019; Feng et al, 2019; Pang et al, 2019), 3
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A RFH dF T O AEA A4 fE |
2 do] &5 1 ItiLiu et al, 2016; Sanjiban et
al, 2017; Yang et al, 2018).
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She is smiling brightly,
showing her teeth

: a busthat i§ parked
on the side of a road

et al, 2019). A o]w|A] wo]Eldl] T Held
&1 9-:= CNN(Convolutional Neural Network) =2
< 7|Hro® ThefRE 34 AEo] EdsA o]
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(Figure 1) Seeing Al - Application of Image Captioning
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=

=

General
Perspective

{a) General
“A woman walking in front of a

house™

Specialist

Specialist
Perspective

{b) Psychologist
“A house with many window
and red root”

{c} Architect
“Two floors building with
narrow width and fow wall”

(d) Painter
“A pamting with bold colors and
unique line touch™

(Figure 2) Different Captions

with Various Expertise
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YT oviAY A=

EENEY!

there

(b} Expertise: There is one window
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<Figure 3>& H|EA 8 A&E7Fe] B4 A

walking

past a

house with flower garden

=ladl ] 1

() General: A man walking past a house
with a flower garden

there many window

{b) Expertise: There are many windows

(@) General: A dog is standing in front of a barn

window

(Figure 3) Preliminary Results of Expertized Image Captioning
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HEH 0IZ £ TaY 718 ME 00K o wyE
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2015; He et al, 2016).
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Input Text
'g <ax <woman> <is> E <end>
Input Image Encoder 1 { { |
— 5TM b LSTM s STM .. ——# (5TM
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L]

[ Input Text |
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o <ax <woman> <houses i
\

Inference
Encoded
Image

Encoder

Input Image

Generated Text

<ty ——

=+ LSTM —t—= LSTM —F

(Figure 4) Training and Inference Process of Image Captioning
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StyleNet(Gan et al, 2017)%] Z¥}o|t}. <Figure
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2 AL A= ATHAl et al, 2019)= &
= AT} <Figure 5(c)>°ll A Traditional S Ut
A AeE FAE AAES Uepdth o] &) 2
Entity-aware Captioning(Ali et al, 2019)2 ©]"]X]
7F 2850 " EAZHE “a group of people’
o] AXEZ = BE} AIA o]Fo]
‘JoAnn Falletta’®}+= 7} ARE 853 5 o
£ &3t g AR PAS AT
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A woman is throwing a frisbee in a park.

A d_og_ is standing on a hardwood floor.
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A stop sign is on a road with a
mountain in the background.

(a) Captioning with Attention

CaptionBot: A man on a rocky hillside
next to a stone wall.

Romantic: A man uses rock climbing to
conquer the high.

: A manis climbing the rock

CaptionBot: A dog runs in the grass.

Romantic: A dog runs through the
grass to meet his lover.

Humorous: A dog runs through the
grass in search of the missing bones. &

(b) Captioning by StyleNet

Traditional: A group of people standing around a table.

Entity-aware: JoAnn Falletta performing at the Buffalo

Philharmonic Orchestra.

(c) Entity-aware Captioning

(Figure 5) Recent Researches in the Literature of Image Captioning
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]
Input Image Encoder (Transfer Learning) Ern:DagZd -------- T- --------

Pre-Trained |
Model

.| Fine-Tuning
(CNN)

A white house with red

roof and many windows

(Figure 6) Training of Image Captioning Using Transfer Learning
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a2 e] go] Folsid o Atk IAE 7HA
Atk ol A= mlE A 8W ohye} 4lE
P AT A ANA AR 2171(Kim et al, 2017)
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3.1 M X =(021 Map) U HEM
HE(E-Quad) MM

3 A= dErteke] JERE Tl #F
3|4 R X=(021 Map: Observation to Interpretation
Map)©} 4 T =(E-Quad: Expertise Quadruple)
E AT FAHCE o] AL v AR
AREE 193 oo tigk AeS sk A&
tlolg g, 7} sfjAjo] ojd #HS IHE o]
FAREAE Felste dErt JE R, 1
7} #Z-& A (Object), 573(Feature), 3 El(Status)
2 Fxsste #F FRI9 HHow FAH
o, o] #4-& <Figure 8> YR} Ut ¢ &
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“FES Bol 1Y oz Kol ofo]y} 9jRe}
AEFstaLAl sk A% S8 2 e ¢
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—
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—
e ST e
i Encoded
Input Data Encoding Image 7 Decoding by
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(Figure 7) Overview of the Proposed Model
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Expertise Data

Expert Interview
(021 Map)

Structuring Observations
(E-Quad)

‘ image Hdiagnosis\

| Observation Hlnterpretation

=

Object / Feature/ Status
- Interpretation

(Figure 8) 02| Map and E-Quad

(Table 1) A Simple Example of E-Quad

Object Feature Status Interpretation
Many A desire to be in contact with the outside
Window Count
No Closed tendency
Window Shape Oval Progressive attitude
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(a) version 1

{c) version 3

(d) version 4

(Figure 12) Example of Images in Each Experiment
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(Table 2) Characteristics of Each Experiment

Version House Type Background Window Type Window Size
1 Fixed Fixed Fixed Fixed
2 Fixed Fixed Fixed Varied
3 Fixed Fixed Varied Varied
4 Varied Varied Fixed Varied
42 O|O|X| 2F0 M2 M ZZ H@ 4% 4$S vehao,
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g B3 MAE F2 232 v wstsith <Figure
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ot ot 7t FAdA = AdS 8 AR =3
of A 6371 oW Aol ik A A4 4

—_

401],\1 =] Lg] S

4.2.1 4M HIO|E{: Version 1
B Version 19] A9 ov|Al= &3 9] T/

o B RS BR A9 AT Aol WAy

Expected Caption Accuracy Completeness

(a) there are one one window - —

(b) there is is many windows - -

(c) there are many windows - -

(d) there is one window - -

(Figure 13) Imaginary Example of Expected Results
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CHFigure 15).

<start> _ there

window <end>

Caption:
there are one window

(Figure 14) A Result of Caption Generation with Version 1

<start> there
window <end>

(Figure 15) A Result of Caption Generation with Version 2

Caption:
there are many window
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<start> there are
many windows <end>

Caption:
there are many window

EEE

(Figure 16) A Result of Caption Generation with Version 3

Caption:
there is one window

<start>

there

wmdow <end>

(Figure 17) A Result of Caption Generation with Version 4
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(Figure 18) Some Results of Caption Generation
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(Figure 19) General Caption inference
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walking

a man past a
house with flower garden

=lal ] 1

(a) General: A man walking past a house
with a flower garden
there many window

{b) Expertise: There are many windows

(@) General: A dog is standing in front of a barn

window

[ one

(b} Expertise: There is one window

{Figure 20) Preliminary Results of Expertized Image Captioning (Figure 3, Revisited)
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Abstract

Deep Learning-based Professional Image Interpretation
Using Expertise Transplant

Taejin Kim* + Namgyu Kim**

Recently, as deep learning has attracted attention, the use of deep learning is being considered as
a method for solving problems in various fields. In particular, deep learning is known to have excellent
performance when applied to applying unstructured data such as text, sound and images, and many studies
have proven its effectiveness. Owing to the remarkable development of text and image deep learning
technology, interests in image captioning technology and its application is rapidly increasing. Image
captioning is a technique that automatically generates relevant captions for a given image by handling both
image comprehension and text generation simultaneously. In spite of the high entry barrier of image
captioning that analysts should be able to process both image and text data, image captioning has
established itself as one of the key fields in the A.L. research owing to its various applicability. In addition,
many researches have been conducted to improve the performance of image captioning in various aspects.
Recent researches attempt to create advanced captions that can not only describe an image accurately, but
also convey the information contained in the image more sophisticatedly.

Despite many recent efforts to improve the performance of image captioning, it is difficult to find
any researches to interpret images from the perspective of domain experts in each field not from the
perspective of the general public. Even for the same image, the part of interests may differ according to
the professional field of the person who has encountered the image. Moreover, the way of interpreting and
expressing the image also differs according to the level of expertise. The public tends to recognize the
image from a holistic and general perspective, that is, from the perspective of identifying the image’s
constituent objects and their relationships. On the contrary, the domain experts tend to recognize the image
by focusing on some specific elements necessary to interpret the given image based on their expertise. It

implies that meaningful parts of an image are mutually different depending on viewers' perspective even
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for the same image. So, image captioning needs to implement this phenomenon.

Therefore, in this study, we propose a method to generate captions specialized in each domain for
the image by utilizing the expertise of experts in the corresponding domain. Specifically, after performing
pre-training on a large amount of general data, the expertise in the field is transplanted through
transfer-learning with a small amount of expertise data. However, simple adaption of transfer learning using
expertise data may invoke another type of problems. Simultaneous learning with captions of various
characteristics may invoke so-called ‘inter-observation interference’ problem, which make it difficult to
perform pure learning of each characteristic point of view. For learning with vast amount of data, most
of this interference is self-purified and has little impact on learning results. On the contrary, in the case
of fine-tuning where learning is performed on a small amount of data, the impact of such interference on
learning can be relatively large. To solve this problem, therefore, we propose a novel
‘Character-Independent Transfer-learning’ that performs transfer learning independently for each character.

In order to confirm the feasibility of the proposed methodology, we performed experiments utilizing
the results of pre-training on MSCOCO dataset which is comprised of 120,000 images and about 600,000
general captions. Additionally, according to the advice of an art therapist, about 300 pairs of ‘image /
expertise captions’ were created, and the data was used for the experiments of expertise transplantation.
As a result of the experiment, it was confirmed that the caption generated according to the proposed
methodology generates captions from the perspective of implanted expertise whereas the caption generated
through learning on general data contains a number of contents irrelevant to expertise interpretation.

In this paper, we propose a novel approach of specialized image interpretation. To achieve this goal,
we present a method to use transfer learning and generate captions specialized in the specific domain. In
the future, by applying the proposed methodology to expertise transplant in various fields, we expected that
many researches will be actively conducted to solve the problem of lack of expertise data and to improve

performance of image captioning.
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