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Image-Text Re-Matching

In this project, we will be gathering data to establish a
link between images and text in the hopes of correctly

matching a cover image to its associated news story.

News articles online have long presented with
headlines, text, and an associated image to capture
the emotion of a news story. This project aims to
study the potentially complex, multimodal relationship
between the article’s textual content and its presented

image.
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Image-Texi Graph-based Image-Text Fusion with
Metric Learning Matching via Face-Mame Image Captioning and URL matching
Categorization Matching Contextual Embeddings
test data —> fimal model —> result
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Image-Text Matching
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{Article} URL to
Category

https://www.ksta.de/panorama/selbstgebauter-knaller--mann-wird-durch-boeller-schwer-an-der-hand-verletzt-31811448
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Text Classification

« Load and process the data

Encode the target

Construct vectorization layer

Construct the model

Fit the model

Use the model to predict
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Image Classification

Load and process data

Load images
Construct a re-trained
ResNet50

Fit the model

Use the model to predict
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Face-Name Matching

In many image-article pairs, the publisher uses a portrait of person
which mentioned in the article as the news image. Therefore, we
may re-match images and texts by matching the names within the
texts and the faces within the images.

« Text Translation

 Name Extraction

 Name Face Matching

» Face encoding
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Face Name Matching
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Face-Name Matching

« The Stanford Named Entity Recognizer (NER) is adopted for the named entity recognition.
The NER provided named entity recognizer particularly for the 3 classes (PERSON,
ORGANIZATION, LOCATION). We mainly focus on the person's name extraction.

» By performing the NER on the 7530 given news article title, it is found that at least 24% of

them include person's name.

Title

EnglishTitle

PersonName

Vorstandschef Rummenigge:
Beckenbauer ,thront ...

Spahn: Krebs ist in absehbarer Zeit
besiegbar

Bergisch Gladbacher Ordnungsamt
kiinftig bis 22...

Grundsteuer-Durchbruch?
Spitzentreffen bei Scholz

Venezuelas Gegenprasident Guaidd will
nicht me...

Biicherei in Paffrath ab sofort
geschlossen

Board Chief Rummenigge:
Beckenbauer "Thront ov...

Spahn: Cancer is defeated in the
foreseeable f...

Bergisch Gladbacher Ordnungsamt in
the future ...

Property tax breakthrough?Top meeting
at Scholz

Venezuela's president Guaido does not
want to ...

Library in Paffrath now closed

Rummenigge,Beckenbauer

Spahn

Bergisch
Gladbacher,Ordnungsamt

Scholz

Guaido

Paffrath
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Face-Name Matching

 Article titles include a person name, also use the portrait of the mentioned person as image
for that article. In the other words, there should be a matching relationship between an
image and the recognized person's name from the corresponding new article title.
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Face Encoding

» We use the open-source face detection framework: deepface and Google FaceNet to
detect and represent the face as 128-dims vector. During testing, we encode the face from
the image and aggregate the number of matched faces connected to the person mentioned in
the news headline. The image and the person are matched if cosine-distance between two
vectors less than 0.4. The matching score of images are calculated by multiplying the similarity
score with the total matched.

128-D Encodings
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Image Captioning

Image Encoder

.:I Generated
® Ei ] Captions

Multimodal Space
/ Language Decoder

Input Image [—»
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Language Encoder

Image-Language
Encoder
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Image Captioning

We first adopt an image captioning model pre-trained with COCO
dataset for image caption generation

e f -~ 1Y e e
ol - 4 [
134147 134149 134150 134151 134154 134155

134147.jpg a group of men standing next to a building with a cake
134149.jpg a group of people standing next to each other
134150.jpg a red bus is driving down a street
134151.jpg a group of scissors sitting on top of a table
134154.jpg a man and a woman sitting on a table with a laptop
134155.jpg a man is holding a glass of wine in a table
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Image Captioning

Then we calculate the similarity score between the generated image captions

and given news headlines.

We use the Word Mover's Distance (WMD) to compare the similarity between

image captions and articles title. The WMD algorithm uses normalized Bag-of-
Words and word embeddings to calculate the distance between

documents/s
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URL Matching

The image URL and text URL pairs demonstrate some explicit
relationships between them. More specifically, an image and a text
may be matched if their URLs contain one or more common tokens.

Image URL ——{ Tokenization — stop words
removal
|, Comparing lists
—y| of tokens
Text URL — Tokenization — stop words
removal
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data acquisition
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Data Processing

Image-Texi Graph-based Image-Text Fusion with
Metric Learning Matching via Face-Mame Image Captioning and URL matching
Categorization Matching Contextual Embeddings
test data —> fimal model —> result
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| n iti a l M Od el. Image Feature Ejraction: Train Set

Text Feature Extraction: Train Set

Project Image and Text features in the
same vector space

Find positive and negative texi feature
for each image pair

Train triplet loss model

Extract Image and text features of test
sef in same vector space

Get ideal image feature embedding for
each text query using trained triplet
loss model

v

Find Euclidian distance between
predicted image feature and
embedding of each image in test set

Rank test set images by the similarity
with the query

Save Top 100 images
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Image Feature Extraction

=)

|:| Input Image (Prepressed for EfficientNet)
|:| EfficientMNet without fully-connected layer at the top
I:‘ Global Average Pooling

q Dropout Regularizer

Dense Layer + Sofimax
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Text Feature Extraction

Vectorize
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Triplet Loss Model

—

Anchor Image
embedding

FPositive Text
embedding

» Triplet Loss Model

In same vector space

Megaftive Text
embedding
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Final Model
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Submissions

Our proposed approach uses an ensemble design, so our submissions are combined results

from three or four models.

 Runl combines three different methods, equal weights are assigned to categorization-based
method, and combination of face-name matching and image captioning-based method. The
ranking of a candidate image in Runl is:

RRunl =0.5R Categorization +0.5 (RFace+Rcaption)

* Run2 combines all proposed methods. The first three models are ensembled using the same
approach as in Runl. This ensembled model is used for creating the initial top 100 image
list. Then we append the result, which generated from URL matching based method, to the
end of the top 100 image list.

* Run3is similar to Run2. The only difference is that we append the result of last method to
the head of the top 100 image list.
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Result and Conclusion

m Recall@10 | MR@5 | MR@1 | MR@5 | MR@10
0 0 0 0

0,00668 0,0083 0,0109 0,0297 0,05274

6 7 7

0,01147 0,0083 0,0109 0,0302 0,49347
6 7 9

0,28788  0,3718 0,4094 0,4668  0,49347
4

Image-text relation-based model can be used for news image re-matching prediction, but it
seemed poor performance, while the usage of text feature, the image URL, can improve the
performance a lot. In future, we plan to incorporate metric learning in our model. We also plan
to conduct the image-text matching experiment with improved features like news image
caption with embedded named entities or metadata. Further, the ensemble may be extended
by applications of techniques such as bagging, boosting and stacking.
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Thank you!

QandA

More Info:
https://mediaflo.txstate.edu/Playlist/Newslmages
https://github.com/Datalab12/newsimages
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https://mediaflo.txstate.edu/Playlist/NewsImages
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