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Image to Tag

A Krizhevsky, I Sutskever, GE Hinton “Imagenet classification with deep convolutional neural networks” 
NIPS 2012

Orange

https://scholar.google.es/citations?user=x04W_mMAAAAJ&hl=es&oi=sra
https://scholar.google.es/citations?user=JicYPdAAAAAJ&hl=es&oi=sra
http://papers.nips.cc/paper/4824-imagenet-classification-w
http://papers.nips.cc/paper/4824-imagenet-classification-w
http://papers.nips.cc/paper/4824-imagenet-classification-w
http://papers.nips.cc/paper/4824-imagenet-classification-w


10Perronin, F., CVPR Tutorial on LSVR @ CVPR’14, Output embedding for LSVR

Image to Tag

[1,0,0]

[0,1,0]

[0,0,1]

One-hot 
representation
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Borth, Damian, Rongrong Ji, Tao Chen, Thomas Breuel, and Shih-Fu Chang. "Large-scale visual sentiment 
ontology and detectors using adjective noun pairs." ACMMM 2013.

CRYING BABY

STORMY LANDSCAPE

SMILING BABY

SUNNY LANDSCAPE

Image to Tags: Adjective Noun Pairs

http://www.ee.columbia.edu/ln/dvmm/publications/13/visual_sentiment_ontology_final.pdf
http://www.ee.columbia.edu/ln/dvmm/publications/13/visual_sentiment_ontology_final.pdf
http://www.ee.columbia.edu/ln/dvmm/publications/13/visual_sentiment_ontology_final.pdf
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Delia Fernandez, Alejandro Woodward, Victor Campos, Xavier Giro-i-Nieto, Brendan Jou, 
Shih-Fu Chang, “More cat than cute? Interpretable Prediction of Adjective-Noun Pairs”.

Noun Adjective 

% Adjective 
contribution

% Noun
contribution

ADJECTIVE NOUN

Image to Tags: Adjective Noun Pairs

https://imatge.upc.edu/web/publications/clustering-and-prediction-adjective-noun-pairs-affective-computing
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Delia Fernandez, Alejandro Woodward, Victor Campos, Xavier Giro-i-Nieto, Brendan Jou, 
Shih-Fu Chang, “More cat than cute? Interpretable Prediction of Adjective-Noun Pairs”.

Noun-Oriented Adjective-Oriented

Cute Cat Foggy Day

Interpretation: Adjective vs Noun-oriented predictions

Image to Tags: Adjective Noun Pairs

https://imatge.upc.edu/web/publications/clustering-and-prediction-adjective-noun-pairs-affective-computing
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Delia Fernandez, Alejandro Woodward, Victor Campos, Xavier Giro-i-Nieto, Brendan Jou, 
Shih-Fu Chang, “More cat than cute? Interpretable Prediction of Adjective-Noun Pairs”.

Image to Tags: Adjective Noun Pairs
Interpretation: Contributing Adjectives and Nouns.

https://imatge.upc.edu/web/publications/clustering-and-prediction-adjective-noun-pairs-affective-computing
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Neural Machine Translation

Kyunghyun Cho, “Introduction to Neural Machine Translation with GPUs” (2015)

Representation or 
Embedding

https://devblogs.nvidia.com/parallelforall/introduction-neural-machine-translation-gpus-part-2/
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Representation or 
Embedding
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Representation or 
Embedding

Encoder Decoder
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Word Embeddings

Christopher Olah

Visualizing Representations

http://colah.github.io/
http://colah.github.io/
http://colah.github.io/posts/2015-01-Visualizing-Representations/
http://colah.github.io/posts/2015-01-Visualizing-Representations/
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Representation or 
Embedding

Encoder Decoder
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Captioning: Show & Tell

Vinyals, Oriol, Alexander Toshev, Samy Bengio, and Dumitru Erhan. "Show and tell: A neural image caption 
generator." CVPR 2015.

http://www.cv-foundation.org/openaccess/content_cvpr_2015/html/Vinyals_Show_and_Tell_2015_CVPR_paper.html
http://www.cv-foundation.org/openaccess/content_cvpr_2015/html/Vinyals_Show_and_Tell_2015_CVPR_paper.html
http://www.cv-foundation.org/openaccess/content_cvpr_2015/html/Vinyals_Show_and_Tell_2015_CVPR_paper.html
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Captioning: DeepImageSent

(Slides by Marc Bolaños): Karpathy, Andrej, and Li Fei-Fei. "Deep visual-semantic alignments for generating 
image descriptions." CVPR 2015

https://docs.google.com/presentation/d/1iQjxV6-u1JtrY2V11qs5TyVz7LX65fcnYHp2pwZqm94/edit?usp=sharing
http://cs.stanford.edu/people/karpathy/deepimagesent/
http://cs.stanford.edu/people/karpathy/deepimagesent/
http://cs.stanford.edu/people/karpathy/deepimagesent/
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Captioning: DeepImageSent

(Slides by Marc Bolaños): Karpathy, Andrej, and Li Fei-Fei. "Deep visual-semantic alignments for 
generating image descriptions." CVPR 2015

https://docs.google.com/presentation/d/1iQjxV6-u1JtrY2V11qs5TyVz7LX65fcnYHp2pwZqm94/edit?usp=sharing
http://cs.stanford.edu/people/karpathy/deepimagesent/
http://cs.stanford.edu/people/karpathy/deepimagesent/
http://cs.stanford.edu/people/karpathy/deepimagesent/
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Captioning: Show, Attend & Tell

Xu, Kelvin, Jimmy Ba, Ryan Kiros, Kyunghyun Cho, Aaron C. Courville, Ruslan Salakhutdinov, Richard S. 
Zemel, and Yoshua Bengio. "Show, Attend and Tell: Neural Image Caption Generation with Visual 
Attention." ICML 2015

http://kelvinxu.github.io/projects/capgen.html
http://kelvinxu.github.io/projects/capgen.html
http://kelvinxu.github.io/projects/capgen.html
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Captioning: Show, Attend & Tell

Xu, Kelvin, Jimmy Ba, Ryan Kiros, Kyunghyun Cho, Aaron C. Courville, Ruslan Salakhutdinov, Richard S. 
Zemel, and Yoshua Bengio. "Show, Attend and Tell: Neural Image Caption Generation with Visual 
Attention." ICML 2015

http://kelvinxu.github.io/projects/capgen.html
http://kelvinxu.github.io/projects/capgen.html
http://kelvinxu.github.io/projects/capgen.html
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Captioning (+ Detection): DenseCap

Johnson, Justin, Andrej Karpathy, and Li Fei-Fei. "Densecap: Fully convolutional localization networks for 
dense captioning." CVPR 2016

http://cs.stanford.edu/people/karpathy/densecap/
http://cs.stanford.edu/people/karpathy/densecap/
http://cs.stanford.edu/people/karpathy/densecap/
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Captioning for video

Jeffrey Donahue, Lisa Anne Hendricks, Sergio Guadarrama, Marcus Rohrbach, Subhashini Venugopalan, Kate Saenko, Trevor 
Darrel. Long-term Recurrent Convolutional Networks for Visual Recognition and Description, CVPR 2015. code

http://jeffdonahue.com/lrcn/
http://jeffdonahue.com/lrcn/
https://github.com/BVLC/caffe/pull/2033


29

Visual Question Answering (VQA)

Antol, Stanislaw, Aishwarya Agrawal, Jiasen Lu, Margaret Mitchell, Dhruv Batra, C. Lawrence Zitnick, and 
Devi Parikh. "VQA: Visual question answering." CVPR 2015.

http://www.cv-foundation.org/openaccess/content_iccv_2015/html/Antol_VQA_Visual_Question_ICCV_2015_paper.html


30

Visual Question Answering (VQA)

Slide credit: Issey Masuda

Visual 
representation

Textual 
representation

Predict answerMerge

Question

What object is flying?

Answer
Kite

CNN

Word/sentence 
embedding + LSTM
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Visual Question Answering (VQA)

Masuda, Issey, Santiago Pascual de la Puente, and Xavier Giro-i-Nieto. "Open-Ended Visual 
Question-Answering." arXiv preprint arXiv:1610.02692 (2016).

Image

Question

Answer

http://imatge-upc.github.io/vqa-2016-cvprw/
http://imatge-upc.github.io/vqa-2016-cvprw/
http://imatge-upc.github.io/vqa-2016-cvprw/
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Assael, Yannis M., Brendan Shillingford, Shimon Whiteson, and Nando de Freitas. "LipNet: Sentence-level 
Lipreading." arXiv preprint arXiv:1611.01599 (2016).

Video to Text: LipNet

https://arxiv.org/abs/1611.01599
https://arxiv.org/abs/1611.01599
https://arxiv.org/abs/1611.01599
http://www.youtube.com/watch?v=fa5QGremQf8
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Chung, Joon Son, Andrew Senior, Oriol Vinyals, and Andrew Zisserman. "Lip reading sentences in the 
wild." CVPR 2017

Video to Text: Watch, Listen, Attend & Spell

https://arxiv.org/abs/1611.05358
https://arxiv.org/abs/1611.05358
https://arxiv.org/abs/1611.05358
http://www.youtube.com/watch?v=5aogzAUPilE
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Representation or 
Embedding

Encoder

Encoder

Joint embeddings
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Frome, Andrea, Greg S. Corrado, Jon Shlens, Samy Bengio, Jeff Dean, and Tomas Mikolov. "Devise: A 
deep visual-semantic embedding model." NIPS 2013

Joint embeddings

http://papers.nips.cc/paper/5204-devise-a-deep-visual-semantic-embedding-model
http://papers.nips.cc/paper/5204-devise-a-deep-visual-semantic-embedding-model
http://papers.nips.cc/paper/5204-devise-a-deep-visual-semantic-embedding-model
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Joint embeddings

Socher, R., Ganjoo, M., Manning, C. D., & Ng, A., Zero-shot learning through cross-modal transfer. 
NIPS 2013 [slides] [code]

Zero-shot learning: 
a class not present in the 
training set of images 
can be predicted

https://arxiv.org/abs/1301.3666
http://www.slideshare.net/roelofp/zero-shot-learning-through-crossmodal-transfer
http://www.gitxiv.com/posts/Q39L92rDedmncPHsF/zero-shot-learning-through-cross-modal-transfer


37
Víctor Campos, Dèlia Fernàndez, Jordi Torres, Xavier Giró-i-Nieto, Brendan Jou and Shih-Fu 
Chang (work under progress)

Joint embeddings
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Amaia Salvador, Nicholas Haynes, Yusuf Aytar, Javier Marín, Ferda Ofli, Ingmar Weber, 
Antonio Torralba, “Learning Cross-modal Embeddings for Cooking Recipes and Food 
Images”. CVPR 2017

Image and text retrieval with joint embeddings.

Joint embeddings

http://im2recipe.csail.mit.edu/im2recipe.html
http://im2recipe.csail.mit.edu/im2recipe.html
http://im2recipe.csail.mit.edu/im2recipe.html
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Representation or 
Embedding

Encoder Decoder

Image to image
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Image to image: Colorization

Victor Garcia and Xavier Giro-i-Nieto, “Image Colorization with Conditional Generative 
Adversarial Networks” (under progress)
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Victor Garcia and Xavier Giro-i-Nieto, “Image Colorization with Conditional Generative 
Adversarial Networks” (under progress)

Image to image: Colorization
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Image to image #pix2pix

Isola, Phillip, Jun-Yan Zhu, Tinghui Zhou, and Alexei A. Efros. "Image-to-image translation with conditional 
adversarial networks." arXiv preprint arXiv:1611.07004 (2016).

https://phillipi.github.io/pix2pix/
https://phillipi.github.io/pix2pix/
https://phillipi.github.io/pix2pix/
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Image to image and text

Aytar, Yusuf, Lluis Castrejon, Carl Vondrick, Hamed Pirsiavash, and Antonio Torralba. "Cross-Modal 
Scene Networks." arXiv preprint arXiv:1610.09003 (2016).

https://arxiv.org/abs/1610.09003
https://arxiv.org/abs/1610.09003
https://arxiv.org/abs/1610.09003
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Image to image and text

Aytar, Yusuf, Lluis Castrejon, Carl Vondrick, Hamed Pirsiavash, and Antonio Torralba. "Cross-Modal 
Scene Networks." arXiv preprint arXiv:1610.09003 (2016).

https://arxiv.org/abs/1610.09003
https://arxiv.org/abs/1610.09003
https://arxiv.org/abs/1610.09003
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Image to image and text

Aytar, Yusuf, Lluis Castrejon, Carl Vondrick, Hamed Pirsiavash, and Antonio Torralba. "Cross-Modal 
Scene Networks." arXiv preprint arXiv:1610.09003 (2016).

https://arxiv.org/abs/1610.09003
https://arxiv.org/abs/1610.09003
https://arxiv.org/abs/1610.09003
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Encoder

Decoder

Decoder
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Image to image, tags & caption (multitask)

Amaia Salvador, Manel Baradad, Xavier Giro-i-Nieto, Ferran Marques (under progress).

t
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Campos, Victor, Amaia Salvador, Xavier Giro-i-Nieto, and Brendan Jou. "Diving deep into 
sentiment: Understanding fine-tuned cnns for visual sentiment prediction." In Workshop on 
Affect & Sentiment in Multimedia, pp. 57-62. ACM, 2015.

CNN

Image to Sentiment

https://github.com/imatge-upc/sentiment-2015-asm
https://github.com/imatge-upc/sentiment-2015-asm
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Image to Sentiment

Campos, Victor, Brendan Jou, and Xavier Giro-i-Nieto. "From pixels to sentiment: 
Fine-tuning cnns for visual sentiment prediction." Image and Vision Computing (2017).

https://github.com/imatge-upc/sentiment-2017-imavis
https://github.com/imatge-upc/sentiment-2017-imavis
https://github.com/imatge-upc/sentiment-2017-imavis


TextAudio Visual

EEG
53

Eye gazeSentiment



54

Pan, Junting, Elisa Sayrol, Xavier Giro-i-Nieto, Kevin McGuinness, and Noel E. O'Connor. 
"Shallow and deep convolutional networks for saliency prediction." CVPR 2016

Image to Eye Gaze Prediction

http://imatge-upc.github.io/saliency-2016-cvpr/
http://imatge-upc.github.io/saliency-2016-cvpr/


55

Junting Pan, Cristian Canton, Kevin McGuinness, Noel E. O’Connor, Jordi Torres, Elisa 
Sayrol and Xavier Giro-i-Nieto. “SalGAN: Visual Saliency Prediction with Generative 
Adversarial Networks.” arXiv. 2017.

Image to Eye Gaze Prediction

https://imatge-upc.github.io/saliency-salgan-2017/
https://imatge-upc.github.io/saliency-salgan-2017/
https://imatge-upc.github.io/saliency-salgan-2017/
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Reyes, Cristian, Eva Mohedano, Kevin McGuinness, Noel E. O'Connor, and Xavier 
Giro-i-Nieto. "Where is my Phone?: Personal Object Retrieval from Egocentric Images." 
ACMMM Workshop 2016

Image to Eye Gaze Prediction

https://imatge-upc.github.io/retrieval-2016-lostobject/
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Owens, Andrew, Phillip Isola, Josh McDermott, Antonio Torralba, Edward H. Adelson, and William T. 
Freeman. "Visually indicated sounds." CVPR 2016.

Learn synthesized sounds from videos of people hitting objects with a drumstick.

Video to Audio Representations

http://vis.csail.mit.edu/
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Owens, Andrew, Phillip Isola, Josh McDermott, Antonio Torralba, Edward H. Adelson, and William T. 
Freeman. "Visually indicated sounds." CVPR 2016.

No 
end-to-end

Video to Audio Representations

http://vis.csail.mit.edu/
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Owens, Andrew, Phillip Isola, Josh McDermott, Antonio Torralba, Edward H. Adelson, and William T. 
Freeman. "Visually indicated sounds." CVPR 2016.

Video to Audio Representations

http://vis.csail.mit.edu/
http://www.youtube.com/watch?v=JpZUZ9ZDECE


61Ephrat, Ariel, and Shmuel Peleg. "Vid2speech: Speech Reconstruction from Silent Video." ICASSP 2017

No 
end-to-end

Video to Audio Representations

http://www.vision.huji.ac.il/vid2speech/


62Ephrat, Ariel, and Shmuel Peleg. "Vid2speech: Speech Reconstruction from Silent Video." ICASSP 2017

Video to Audio Representations

http://www.youtube.com/watch?v=SAzF4mILwcA
http://www.youtube.com/watch?v=zBW5zUHVH9w
http://www.vision.huji.ac.il/vid2speech/


63

Learn audio representations from video

Aytar, Yusuf, Carl Vondrick, and Antonio Torralba. "Soundnet: Learning sound representations from 
unlabeled video." NIPS 2016.

Object & Scenes recognition in videos by analysing the audio track (only). 

http://projects.csail.mit.edu/soundnet/
http://projects.csail.mit.edu/soundnet/
http://projects.csail.mit.edu/soundnet/


64
Aytar, Yusuf, Carl Vondrick, and Antonio Torralba. "Soundnet: Learning sound representations from 
unlabeled video." NIPS 2016.

Learn audio representations from video

http://www.youtube.com/watch?v=yJCjVvIY4dU
http://projects.csail.mit.edu/soundnet/
http://projects.csail.mit.edu/soundnet/
http://projects.csail.mit.edu/soundnet/
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Spampinato, Concetto, Simone Palazzo, Isaak Kavasidis, Daniela Giordano, Mubarak Shah, and 
Nasim Souly. "Deep Learning Human Mind for Automated Visual Classification." CVPR 2017.

https://arxiv.org/abs/1609.00344
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Slides & 
Videos 
Online

[http://imatge-upc.github.io/telecombcn-2016-dlcv/]

Next edition:
Barcelona (Jun’17)

69

http://imatge-upc.github.io/telecombcn-2016-dlcv/
http://imatge-upc.github.io/telecombcn-2016-dlcv/


Slides & Videos 
online

[https://telecombcn-dl.github.io/2017-dlsl/]

Next edition:
Barcelona 

(January’18)
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https://telecombcn-dl.github.io/2017-dlsl/
https://telecombcn-dl.github.io/2017-dlsl/
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Thanks ! Q&A ?

https://imatge.upc.edu/web/people/xavier-giro

@DocXavi

/ProfessorXavi

#InsightDL2017

https://imatge.upc.edu/web/people/xavier-giro
https://imatge.upc.edu/web/people/xavier-giro
https://twitter.com/DocXavi
https://twitter.com/DocXavi
https://www.facebook.com/ProfessorXavi/
https://www.facebook.com/ProfessorXavi/

