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➢ Last week

▪ Multimodal Datasets search

▪ 담낭용종신규데이터에대한실험결과보고

TO DO List

➢ This week

▪ Multimodal Datasets search – Modality가애매한 Dataset 제외, 추가 Multimodal Dataset 수집

▪ 담낭용종 - 기존모델의낮은성능에대한원인분석

• 기존서울대데이터실험 AUC: 0.905, Accuracy: 0.832

• 신규서울대데이터실험 AUC: 0.621, Accuracy: 0.510

• 데이터문제, 내부모델문제

▪ 심미성후속연구제안서
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Multimodal Datasets List (1/3)

Multimodal Datasets Search

Dataset Modality Pattern Features Annotation Domain

CUB-200-2011 Image, binary attributes 11,788 28 (image per) 200 Birds

UPMC Food-101 Image, text 90,704 93,409 101 Food

MuMu Dataset Audio, image 147,295 31,471 20 Music

Oxford Flower-102 Image, tag 8,189 102 102 Flower

Web Queries Image, text 71,478 353 2 Web Query

PASCAL VOC’07 Image, tag 10,000 804 20 Object

MIR Flickr Image, tag 25,000 457 38 Object

CrisisMMD Image, text 12,743 11,404 2 Crisis

GTZAN Image, MIR features 1,000 888 10 Music

Ballroom Image, MIR features 698 888 8 Music



CAU AutoML LAB 4

The Caltech-UCSD Birds-200-2011 Dataset (CUB-200-2011 Dataset)

Multimodal Datasets Search

- Bird species classification 
- Modality: Image, Binary Attributes

- Dataset Specification
▪ Images: 11,788
▪ Bird species: 200
▪ Bird attributes: 28
▪ Part Locations: 15

Attribute Part AssociationsExamples of images in the UCB-200-2011 Dataset
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UPMC Food-101 Dataset

Multimodal Datasets Search

- Dataset Specification
▪ Number of images: 90,704 (train: 67,988  test: 22,716)

▪ Number of text: 93,409
▪ annotation: 101

Examples of images in the UPMC Food-101 Dataset Text(recipe) data sample: Apple Pie

- Food categories classification 
- Modality: Image, text(recipe)
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MuMu Dataset

Multimodal Datasets Search

- Dataset Specification
▪ Number of audio: 147,295
▪ Number of images: 31,471
▪ annotation: 20

Top-10 most and least represented genres Particular of the t-SNE of randomly selected
image vectors from five of the most frequent genres.

- Music genre classification 
- Modality: Audio, image(album cover)
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Oxford Flower-102 Dataset

Multimodal Datasets Search

- Dataset Specification
▪ Number of image: 8,189
▪ Number of text: 102
▪ annotation: 102

Examples of generated images from text descriptions.

- Flower categories classification 
- Modality: image, text(caption)

Examples of images in the Oxford Flower-102 Dataset
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Web Queries Dataset

Multimodal Datasets Search

- Dataset Specification
▪ Number of image: 71,478
▪ Number of text: 353
▪ annotation: 2 (relevant / irrelevant)

Examples of web images relevance to the query

- Web image relevance classification 
- Modality: image, text(query)

Examples of images in the Web Queries Dataset

“arc de triomphe”

“eiffel tower”

“orsay museum”

Queries Images

Query: “arc de triomphe”

relevant to the query irrelevant to the query
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PASCAL VOC’07 Dataset

Multimodal Datasets Search

- Dataset Specification
▪ Number of image: 10,000
▪ Number of tag: 804
▪ annotation: 20

Example images VOC’07 dataset 
with their associated tags and class labels

- Object categories classification 
- Modality: image, tag

Examples of images in the PASCAL VOC’07 Dataset
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MIR Flickr Dataset

Multimodal Datasets Search

- Dataset Specification
▪ Number of image: 25,000
▪ Number of tag: 457
▪ annotation: 38

Example images MIR Flickr dataset 
with their associated tags and class labels

- Object categories classification 
- Modality: image, tag

Examples of images in the MIR Flickr Dataset



CAU AutoML LAB 11

CrisisMMD Dataset

Multimodal Datasets Search

- Dataset Specification
▪ Number of image: 12,743
▪ Number of text: 11,404
▪ annotation: 2

The number of images and text messages in the dataset

- Crisis relevance classification 
- Modality: image, text

Sample images along with their text and annotations

Images

Text

Annotation Not informative Informative Informative Informative
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GTZAN / Ballroom Dataset

Multimodal Datasets Search

- Dataset Specification
▪ Number of image: GTZAN- 1,000, Ballroom- 698
▪ Number of acoustic features : 888
▪ annotation: GTZAN- 10, Ballroom- 8

Music acoustic features that can be extracted with MIRToolbox

- Music genre classification 
- Modality: image, acoustic features

Mel Spectrogram Image
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담낭용종보고 - 서울대병원
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• 기존모델의낮은성능에대한원인분석

기존서울대데이터실험 AUC: 0.905, Accuracy: 0.832

신규서울대데이터실험 AUC: 0.621, Accuracy: 0.510

➢ Last week

➢ This week

• 신규데이터 86명(866장)에 대하여기존서울대병원모델평가

• Activation Map을이용한성능분석

• 데이터문제, 내부모델문제
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➢ 데이터구성
[기존서울대데이터]
• 177명의환자데이터
• Neoplastic : 100명
• Non-neoplastic : 77명

➢ Train Set
[기존서울대데이터]
• 2,888장의데이터셋
• Train Set : 177명(2,888장)

➢ Input Image
• Outline, Inline, Polyp, 담낭벽+Polyp 이미지

➢ 모델구성
• 갑상선에서사용한모델을담낭용종연구에맞게조정한모델
• 데이터불균형문제를해소하기위한 Focal loss function 적용

➢ 반복실험 30회

CAU AutoML LAB

담낭용종보고 –실험세팅

[신규서울대데이터]
• 86명의환자데이터
• Neoplastic : 15명
• Non-neoplastic : 71명

➢ Test Set
[신규서울대데이터]
• 866장의데이터셋
• Test Set : 86명(866장)
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Top-3 Vote Method Classification Performance Table

Table . Metrics with 95% confidence interval of five Images.

Model Metrics AUC Mean
95% CI

Lower Upper

기존서울대
병원데이터

AUC 0.905 0.889 0.922 

Accuracy 0.832 0.807 0.858 

Sensitivity 0.822 0.785 0.858 

Specificity 0.846 0.782 0.909 

신규서울대
병원데이터

Proposed Model

AUC 0.621 0.288 0.731

Accuracy 0.510 0.505 0.737

Sensitivity 0.764 0.383 1.146

Specificity 0.450 0.107 0.793

신규서울대
병원데이터
GoogleNet

AUC 0.605 0.134 0.667

Accuracy 0.266 0.244 0.966

Sensitivity 0.933 0.499 1.367

Specificity 0.133 -0.420 0.687

AUC, area under the curve; CI, confidence interval;

CAU AutoML LAB



담낭용종보고 - 서울대병원
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➢ 기존서울대병원데이터와

신규서울대병원데이터와의이미지크기차이

(높이, 너비) 이미지수

(300, 510) 1

(302, 516) 2

(308, 507) 1

(315, 456) 1

(320, 516) 1

(327, 516) 1

(328, 516) 1

(329, 516) 1

(331, 516) 1

(332, 516) 2

(333, 516) 2

(334, 516) 2

(338, 514) 1

(342, 516) 1

(344, 516) 1

(356, 502) 1

(630, 1030) 1

(873, 516) 2861

(1745, 1032) 14

(높이, 너비) 이미지수

(618, 1280) 3

(720, 1280) 542

(967, 1000) 3

(967, 2000) 6

(2069, 2200) 9

(2127, 2200) 9

(2127, 4400) 294

<기존서울대병원> <신규서울대병원>

대체로신규서울대병원데이터의이미지크기가더큼

기존데이터와이미지비율(높이, 너비)이다름

▪ 정보손실을최소화하기위한이미지사이즈설정필요
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➢ 기존서울대데이터와신규서울대데이터샘플

기존서울대데이터 - (873, 516) 신규서울대데이터 – (720, 1280)



담낭용종보고 - 서울대병원
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➢ 기존서울대데이터에비해비교적이미지사이즈가비슷한

가톨릭데이터와신규서울대병원데이터와의추가실험

(높이, 너비) 이미지수

(618, 1280) 3

(720, 1280) 542

(967, 1000) 3

(967, 2000) 6

(2069, 2200) 9

(2127, 2200) 9

(2127, 4400) 294

<신규서울대병원>

(높이, 너비) 이미지수

(333, 444) 1

(342, 464) 1

(343, 465) 1

(600, 800) 2

(756, 1049) 1

(783, 1050) 1

(784, 1054) 1

(785, 1052) 2

(786, 1048) 1

(786, 1050) 2

(786, 1052) 2

(786, 1053) 1

(787, 1052) 1

(914, 1050) 1

(960, 1280) 71

(1128, 1600) 3

(높이, 너비) 이미지수

(1200, 1600) 19

(1228, 1632) 15

(1320, 1760) 6

(1440, 1920) 114

(1440, 2560) 7

(1536, 2048) 793

(1554, 2046) 3

(1554, 2174) 1

(1638, 2184) 4

(1672, 2208) 2

(1712, 2284) 5

(1744, 2304) 9

(1744, 2560) 5

(1746, 2328) 13

(1746, 3104) 10

(1848, 2464) 3

<가톨릭메디컬센터>

➢ 서로이미지비율이다르기때문에모델성능이낮다는것을가정

➢ Experiment Settings

• Transfer Learning Model (가톨릭데이터 + based: 기존서울대데이터)

• Train Set : 537명(3,935장)

• Test Set : 86명(866장)

(Test Set: 신규서울대데이터)
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Top-3 Vote Method Classification Performance Table

Table . Metrics with 95% confidence interval of five Images.

Model Metrics AUC Mean
95% CI

Lower Upper

가톨릭데이터
Transfer Learning

AUC 0.691 0.664 0.717 

Accuracy 0.765 0.730 0.801 

Sensitivity 0.409 0.325 0.494 

Specificity 0.830 0.777 0.882 

신규서울대
병원데이터

Proposed Model

AUC 0.650 0.526 0.927

Accuracy 0.727 0.513 0.786

Sensitivity 0.391 0.148 0.930

Specificity 0.805 0.446 1.165

AUC, area under the curve; CI, confidence interval;

CAU AutoML LAB



• 데이터문제, 내부모델문제

- 내부모델문제: 비교알고리즘인 GoogleNet 역시제대로된성능을발휘하지못하여,

Proposed model의내부문제가아닌것으로예상

- 데이터문제: 기존서울대데이터와신규서울대데이터간의이미지크기및비율차이가심함

비교적신규서울대데이터와가톨릭데이터간의이미지크기및비율이비슷함

가톨릭데이터로 Transfer Learning한모델을신규서울대데이터에테스트한결과성능상향 (Acc: 0.51 -> 0.72)

따라서, 데이터문제로판단을하고신규서울대데이터를기존서울대데이터에맞게세그멘테이션수행예정

담낭용종보고 - 서울대병원
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➢ 결론

• 기존모델의낮은성능에대한원인분석

기존서울대데이터실험 AUC: 0.905, Accuracy: 0.832

신규서울대데이터실험 AUC: 0.621, Accuracy: 0.510



• 제출서류: 연구성과요약보고서및연구계획서 - 11.19(금) 초안보고예정

심미성후속연구제안서
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• 후속연구신청기간 : 2021.11.18.(목) 09:00 ~ 11.25.(목) 18:00

▪ 후속연구주제: 

❖ 1안) Personal Music Reproducing System using Text Sentiment Analysis

내용: SNS 등글을읽고감정을분석하여개인이원하는곡에감정을맞추는음악리프로듀싱시스템

❖ 2안) Music Reproducing based on AI Composition 

내용: AI가작곡한노래들을대중성있는음악으로리프로듀싱하는 AI 음악시스템


