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``A subset of these Topics’’:
1) Word Embeddings 
2) Question Answering
3) GCNs for NLP
4) Object Detection
5) Pose Estimation
6) Video Processing
7) Interpretability



Contextual Representations: Papers
1) Glove Embeddings 
2) ElMo
3) BERT
4) Autoregressive Networks
5) XLNet
6) What does BERT Look at ?
7) A Structural Probe for finding Syntax in Word Representations

https://nlp.stanford.edu/pubs/glove.pdf
https://arxiv.org/abs/1802.05365
https://arxiv.org/abs/1810.04805
https://arxiv.org/abs/1310.8499
https://arxiv.org/abs/1906.08237
https://arxiv.org/pdf/1906.04341.pdf
https://www.aclweb.org/anthology/papers/N/N19/N19-1419/


Question Answering : Papers
1) Datasets 
2) BiDAF
3) DCNs
4) Gated Attention Reader
5) ReasoNet
6) Gated Self-Matching Networks
7) Match-LSTMs 
8) Multi-perspective Context Matching
9) Iterative Alternative Neural Attention

10) MultiQA
11) Enhancing Pre-Trained Language Representations with Rich Knowledge for Machine Reading 

Comprehension
12) Explicit Utilization of General Knowledge in Machine Reading Comprehension
13) Adversarial SQuAD, Adversarial Example Generation 

https://arxiv.org/abs/1611.01603
https://arxiv.org/abs/1611.01604
https://arxiv.org/abs/1606.01549
https://arxiv.org/abs/1609.05284
https://aclweb.org/anthology/P17-1018
https://arxiv.org/abs/1608.07905
https://arxiv.org/pdf/1612.04211.pdf
https://arxiv.org/abs/1606.02245
https://arxiv.org/pdf/1905.13453.pdf
https://www.aclweb.org/anthology/P19-1226
https://www.aclweb.org/anthology/P19-1226
https://arxiv.org/abs/1809.03449
https://github.com/robinjia/adversarial-squad
https://arxiv.org/pdf/1804.06059.pdf


Interpretability for NLP:
1) Visualizing and Understanding Recurrent Networks
2) Understanding Neural Networks through Representation Erasure
3) Attention is not Explanation
4) Is Attention Interpretable ?
5) Contextual Decomposition
6) Automatic Rule Extraction from Long Short Term Memory Networks
7) Towards Explainable NLP
8) Interpretable Neural Predictions
9) Extracting Automata from RNN

10) Do Human Rationales improve Machine Learning

https://arxiv.org/abs/1506.02078
https://arxiv.org/pdf/1612.08220
https://arxiv.org/abs/1902.10186
http://arxiv.org/abs/1906.03731
https://arxiv.org/abs/1801.05453
https://www.semanticscholar.org/paper/Automatic-Rule-Extraction-from-Long-Short-Term-Murdoch-Szlam/0fce5ae1bc67e75243f1676881b9d4ecdfab3273
https://www.aclweb.org/anthology/P19-1560
https://arxiv.org/abs/1901.08125
https://arxiv.org/pdf/1711.09576.pdf
https://arxiv.org/abs/1905.13714


Object Detection
1) RCNN
2) Fast-RCNN
3) Faster-RCNN
4) Yolov1
5) Yolov2
6) Yolov3
7) FPN
8) RetinaNet
9) Speed/accuracy trade-offs for modern convolutional object detectors

10) Acquisition of Localization Confidence for Accurate Object Detection

https://arxiv.org/pdf/1311.2524.pdf?source=post_page---------------------------
https://arxiv.org/pdf/1504.08083.pdf
https://arxiv.org/pdf/1506.01497.pdf?source=post_page---------------------------
https://arxiv.org/pdf/1506.02640v5.pdf
https://arxiv.org/abs/1612.08242
https://arxiv.org/abs/1804.02767
https://arxiv.org/abs/1612.03144
https://arxiv.org/abs/1708.02002
https://arxiv.org/abs/1611.10012
https://eccv2018.org/openaccess/content_ECCV_2018/papers/Borui_Jiang_Acquisition_of_Localization_ECCV_2018_paper.pdf


Pose Estimation
1) Learning Human Pose Estimation Features with Convolutional Networks
2) DeepPose: Human Pose Estimation via Deep Neural Networks
3) Efficient Object Localization Using Convolutional Networks
4) Flowing ConvNets for Human Pose Estimation in Videos 
5) Convolutional Pose Machines 
6) Recurrent Human Pose Estimation 
7) LSTM Pose Machines 
8) Real-time 2D Multi-Person Pose Estimation on CPU: Lightweight OpenPose

https://arxiv.org/pdf/1312.7302.pdf
https://arxiv.org/pdf/1312.4659.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.858.5872&rep=rep1&type=pdf
https://arxiv.org/pdf/1506.02897.pdf
https://arxiv.org/pdf/1602.00134.pdf
https://arxiv.org/pdf/1605.02914.pdf
https://arxiv.org/pdf/1712.06316.pdf
https://arxiv.org/pdf/1811.12004.pdf


GCNs and It’s Applications
1) Graph Convolutional Networks
2) Semantic Role Labelling
3) Relation Extraction -I
4) Relation Extraction-II
5) Text Classification
6) Multihop-QA
7) Summarization
8) Goal Oriented Dialog
9) In word embeddings

10) Cognitive Graphs

https://tkipf.github.io/graph-convolutional-networks/
https://arxiv.org/pdf/1703.04826.pdf
https://arxiv.org/abs/1809.10185
https://arxiv.org/abs/1906.07510
https://m.aaai.org/ojs/index.php/AAAI/article/view/4725
https://arxiv.org/abs/1808.09920
https://openreview.net/forum?id=H1ersoRqtm
https://openreview.net/forum?id=Skz-3j05tm
https://www.aclweb.org/anthology/P19-1320
https://arxiv.org/pdf/1905.05460.pdf


Video Processing
1) Classification ( [1], [2], [3], [4], [5]) 
2) Captioning ([1], [2], [3] )
3) Video Summarization ([1], [2]) 
4) Question Answering ([1], [2], [3], [4] )
5) Question Generation ([1]) 
6) Action Recognition ([1], [2], [3], [4], [5], [6], [7])

https://github.com/MohsenFayyaz89/T3D
https://arxiv.org/abs/1706.05150
https://www.researchgate.net/publication/274403697_Beyond_Short_Snippets_Deep_Networks_for_Video_Classification
https://arxiv.org/abs/1810.00207
https://arxiv.org/pdf/1706.06905
https://arxiv.org/abs/1604.03390
https://arxiv.org/abs/1609.06782
https://arxiv.org/abs/1411.4389
https://arxiv.org/abs/1805.02792
https://arxiv.org/abs/1807.03089
https://github.com/YunseokJANG/tgif-qa
https://arxiv.org/abs/1904.11574
https://arxiv.org/abs/1907.04553
http://movieqa.cs.toronto.edu/home/
https://arxiv.org/abs/1907.03049
https://dl.acm.org/citation.cfm?id=2919929
https://arxiv.org/abs/1406.2199
https://ieeexplore.ieee.org/document/8099985
https://github.com/olivesgatech/TS-LSTM-and-Temporal-Inception
http://openaccess.thecvf.com/content_cvpr_2017/papers/Girdhar_ActionVLAD_Learning_Spatio-Temporal_CVPR_2017_paper.pdf
https://arxiv.org/pdf/1706.06905
http://www.cs.cmu.edu/~yiyang/MED_CNN.pdf


Assignments
1) Implement 2 QA models (15 %)
2) Implement 2 Video Processing models (15 %)



Projects (40 %)
1) Helmet Detection + Number Plate identification  (will require object 

detection)
2) Cricket shot detection (will require pose estimation)
3) Sign Language Translation  (will require pose estimation)
4) Satellite imagery analysis 
5) You are free to propose your own projects



Evaluation 
Mini-Quizzes : 25%

Class Participation: 5%

Assignment-I : 15% 

Assignment-II : 15%

Project Phase I : 20%

Project Phase II : 20%


