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The beginning: OCR technology



DL @ Indian Statistical Institute
• Machine Recognition of handwritten text

Doctor’s Prescription:

Vocabulary based HOCR



Unconstrained Handwriting: use of RNN
• BLSTM

• 2 hidden layers

• 200 neurons in 
each layer

• CTC layer consisting 
of 917 nodes

• 2300 lines for 
training

• Character 
recognition 
accuracy: 75.4%



In which script are you writing?



• Indic script rendering

ह िंदी =>  + ह + द +  ी
• Post-processing rules

• Definition of class
• Idea of akshara

• Use of attention

• Data
• Transfer learning

• Text in different fonts
• Image + text

• Handwriting generation (Ref. Alex Graves)
• Challenges: modelling handwriting in Indic scripts (Not yet done)

Present issues

এ উদাত্ত সঙ্গীতের েরঙ্গ মাঝার,

অরবিন্দ, রিীতের লহ নমস্কার !



Lemmatization (ACL, 2017)



• It is a process that returns the base or dictionary form of a word in context

• Examples
• sang => sing  (rang => ring)

• walking => walk (talking => talk)

• Challenges
• Presence of large number of roots

• Irregular word forms – e.g. went ; go

• Morphologically complex patterns

• Previous model
• Lemming: second order CRF

• Viewed as edit tree classification task

Lemmatization

Edit Trees



Two Models (ACL, 2017 and CODS-COMAD, 2019)



Take Home Message

Best results are at context 1

• Inherently complex morphology of Indic languages
• Annotated data is an issue
• Hand-crafted features still may give good accuracy (e.g. Spanish)



Textbook Question Answering (TQA)



Evaluating Machine Comprehension
• Is machine smarter than grade-VI students?

• A textbook article
• Multiple choice questions

• 2 (true/false) to 7 options



Architecture



• Competitors
• Text Only (Jason Weston, Sumit Chopra, and Antoine Bordes, CoRR abs, 2014)

• A variant of Memory network

• Paragraph, question and options are embedded separately using LSTM 

• BIDAF (Min Joon Seo, Aniruddha Kembhavi, Ali Farhadi, and Hannaneh Hajishirzi, 2016, Bidirectional 
attention flow for machine comprehension. CoRR abs)

• Character and word level embeddings are used to encode the question and the text followed by 
bidirectional attention mechanism.

Where do we stand



Shortcoming: Inability to Reason
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Medical Image Analysis
(Diagnosis of Psoriasis)



Camera Image



• Image classification by using pre-trained CNN models (ResNet-50 and Mobile Net)

Ordinal Classification, MICCAI 2018



Visual Question Answering



End to End Neural Module Networks (N2NNMN)



N2NNMN on SHAPES



• The set of modules need 

to be defined beforehand

• Ground truth layout is 

needed during training

• New experiments
• Giving set of layout 

rules instead of layout
• Freezing the parameters 

of modules during 
training

• Observations
• Despite the gain in accuracy, the layout accuracy remains very low
• Incorrect layout often leads to correct prediction
• This is unlike typical reinforcement learning problem

Current drawbacks and new results



• ISI Kolkata has setup an AI Centre
• Dedicated to do theoretical research and provide engineering 

solutions for the problems of National Importance 
• Through funded projects and consultancy services (public and private)

• Generating manpower through short term courses, training for 
Industry, Govt. offices and scholars/students

• Personal interest
• Harnessing Deep models with logic
• Ordinal classification problems
• Adversarial examples for NLP
• Deep models for sensor data 

• Eye gaze data for human behavior analysis

Looking for collaboration on



•Abhisek Chakarabarty, SRF
• Morphological analysis (Neural NLP)

•Anabik Pal, SRF
• Medical Image Analysis

•Akshay Chaturvedi, SRF
• TQA and VQA

•Adversarial attacks
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