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Abstract 

Media is the fourth pillar of our democracy and a significant source of getting correct and 

precise information about various events around the world. In the present digital age, 

online news websites have become an important source of news and information for an 

ordinary person. However, nowadays, it becomes difficult for us to get precise information, 

due to the menace of fake news. In order to analyse the extent of this problem, using tools 

of Machine Learning, we have performed an analysis of the content provided by these news 

websites.  

 

There can be two types of fake news, one which is factually incorrect, and the other which 

is factual, but presented in a manipulative manner and thus, representing fictional style of 

writing. In our analysis, we are dealing with the latter, and an algorithm for detecting it was 

developed earlier by a research group at IISER Bhopal [1]. This algorithm takes an English 

text (in our case, a news article) as input and, using Logistic Regression, outputs the 

probability of the text being written in a manipulative (fiction) or straight forward (non-

fiction) manner. From this earlier analysis, it was found that fiction texts tend to have a 

higher value for the ratio of number adverbs to adjectives and non-fiction articles tend to 

have a higher value for the ratio of the number of adjectives to pronouns.  

 

For our analysis, we have collected the articles from a few news websites on a daily basis, 

and then calculated the percentage of these manipulative/fiction articles published by each 

of these news websites. We found that there is a large variation between various news 

websites in this regard. 
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ABSTRACT: 

Search is characteristics of almost all AI problems. Search strategies can be 
compared by their time and space complexities using big O notation. Here we 
discuss the search techniques and control strategies in solving 8 puzzle 
problem. 

N-puzzle problem has been one of the basic problems since the beginning of 
artificial intelligence. The most popular version of N-puzzle problem is 8 puzzle 
problem. It is simple and yet obeys a combinatorically large problem space of 
9! /2 states. The N*N extension of the 8 puzzle is NP-hard. It is a sliding puzzle 
that consists of a frame of 8 numbered square tiles in random order with one 
tile missing. We are given an INITIAL state and we have to reach GOAL state 
which is also specified. In the first part of the paper we present complete 
statistical data based on an exhaustive evaluation of all possible tile 
configurations. Our results include data on the expected solution, the ‘easiest’ 
and ‘worst’ configuration and the density and distribution of solution nodes in 
search tree. In a search tree we make use of an appropriate heuristic which 
guides us to take a decision from a current state to next state in an intelligent 
manner. 

In our second set of experiments when heuristic search methods fail to describe 
how the shortest distance to a goal should be estimated, we use the 8-puzzle 
problem as a workbench model to evaluate the node ordering schemes in 
Iterative Deeping A*(IDA*). More importantly, the search parameters that 
enables the highest gains are quite consistent and reduce the state space 
significantly resulting in memory and time optimization.    
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Named Entity Recognition for social media data is tough because of its inherent noisiness.  

In addition to unfitting grammatical structures, it contains spelling discrepancies and many  

informal abbreviations. An attentional mechanism has lately been used to improve neural  

machine translation (NMT) by selectively focusing on parts of the source sentence during  

translation. Attention was also found to be useful in other NLP tasks like dependency parsing and  

other sequence labelling tasks. Inductive transfer learning has greatly impacted computer vision,  

but existing approaches in NLP still require task-specific modifications and training from  

scratch. This project attempts to apply these novel techniques to Named Entity Recognition on  

the best submission in the 3rd Workshop on Noisy User-generated Text (WNUT-2017) and look for  

improvements in the F1 Score metric. 
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Palynology is the study of pollen grains and spores produced by plants.
It has applications in a plethora of disciplines like geology, botany, paleontol-
ogy, archeology, pedology, physical geography, and ecology. Recently, pollen
source analysis is being actively used in the field of forensics, biometrics, and
pharmacy. This variety of applications stems due to the fact that pollen does
not easily decay and hence it can be used to determine its source of origin.
Pollen can be identified to the genus or even to the species level by observ-
ing the size, shape, and surface texturing of the pollen grain. Traditionally,
pollen identification and source analysis were manually done by botanical
experts using microscopy. More recently, automatic, accurate, and faster
techniques for pollen identification and source analysis are being developed
using pollen image data. Our goal is to improve the accuracy as well as the
speed of the image-based automatic pollen identification using Convolutional
Neural Networks (CNN). We are in the process of building a large dataset
of pollen grain images (over 10,000 images) belonging to 900 plant genera
from all around the world. We plan to apply our methods for automatic
classification of these images with high speed and accuracy.
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ABSTRACT

INTRODUCTION:

Psychometric profiling identifies the extent to which a candidate’s personality and cognitive abilities match those

required to perform a role. Psychometric Profiling is achieved through Psychometric Tests.

Even though there are various kinds of questionnaires that are used for Psychometric Profiling, there does not exist a

well established easily scalable automated process for the same.

OBJECTIVE:

The primary objective of this study was to design an automated procedure that was not privacy invasive, did not in-

volve asking any direct questions & could do Psychometric Profiling effectively.

METHOD:

A set of classifiers was trained according to the ASCERTAIN 1data set that was publicly available for use.

The user was exposed to stimuli in the form of movie clips. These movie clips were grouped according to their

Arousal and Valence values. The user’s Galvanic Skin Response and Electrocardiogram was measured simultaneously.

The duration of the clips ranged from 60 to 88 seconds. The duration of the clips was set so as to ensure that the user was

sufficiently emotionally affected and did not bear any fatigue.

From the physiological responses of the user, a set of features were extracted, which were then fed to a pre-trained

Classifier. The classifier predicted the values of the traits according to the Big-5 Model.2

RESULT:

Accuracy of the classifier on various traits ranged from 70% to 80%.

CONCLUSION:

These high accuracy rates implied that the usage of an automated procedure for Psychometric profiling was actually

feasible. The hardware for the same was also cheap, and could be easily mass produced for large scale usage.

Keywords: Psychometric, ASCERTAIN, Galvanic Skin Response, Electrocardiogram, Big-5 Model, Pupil Size, Blink Rate

1ASCERTAIN– A multimodal databaASe for impliCit pERsonaliTy and Affect recognitIoN using commercial physiological sensors.
2A taxonomy for personality traits. The five traits are extraversion, agreeableness, openness, conscientiousness, and neuroticism.
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Abstract 

Rainfall is a phenomenon marked by high variability both in space and time which makes its 
measurement difficult. Thus, reliable rain gauge networks are essential to provide a strong basis 
for the interpretation of the spatial-temporal characteristics of rainfall. High density of rain 
gauges is always desirable in a river basin, however rarely found. The number of rain gauges 
and its location in a river basin largely depends on accessibility of the area, available budget, 
and the research or operational objectives for which rain gauge network is being established. 
However, having large number of rain gauge in a river basin doesn't guarantee good database 
to capture spatio-temporal characteristics of rainfall. The rainfall measured from rain-gauges 
suffer from systematic and random errors, contains gaps (missing data) from few days to 
several years. A rainfall data user always asks one of the key questions: what is the optimum 
number of rain gauge one needs to have in a basin and where they should be located to record 
the spatio-temporal variability of the rainfall within the selected basin? From an application 
point of view, rainfall data is required at different temporal scales (3 hourly for flood 
forecasting, daily for streamflow prediction, monthly for reservoir operation). Hence the 
additional query for a data user is how the optimum number and location of rain gauges will 
change with the variation in temporal scale of the rainfall data.  

Considering rain gauges as nodes in a complex network, quantification of node 
importance becomes significant. In recent years, the theory of complex networks has been used 
to study the spatial and temporal evolution of a broad spectrum of complex systems and 
associated phenomenon from diverse fields such as social networks, transportation networks, 
communication networks, and networks from computer science and mathematics. 

In this study, we use the complex network-based Clustering Coefficient (CC) and the 
entropy theory-based Mutual Information (MI) to find the critical nodes in a rain gauge 
network. The CC is the standard metric for quantifying the extent to which the edges of a 
network cluster. The MI quantifies the amount of information of one random variable that is 
stored in another random variable. The Indian Meteorological Department (IMD) monitored-
network of 692 rain gauges in the Ganga basin is considered for the analysis. Multiple rain 
gauge network scenario with varying Network Size (i.e. NS = 150, 300, 450 and 600) and 
Temporal Resolution (i.e. TR = 3 hours, 1 day and 1 month) are introduced to study the effect 
of network density, gauge location and temporal resolution on the network's critical nodes 
classification. As the amount of rainfall directly influence the streamflow output, proxy 



validation of the methodology was done using a hydrological model. Our results indicate that 
the network density and temporal resolution strongly influence a node’s importance in a rain 
gauge network. The proposed methodology can be useful in studies where parameter variability 
at a point (in comparison to its neighbourhood) quantifies its importance. The incorporation of 
hydrological model with node importance quantification will be highly beneficial for a 
hydrologist and water resource planners. 
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Abstract: 

Indian Summer Monsoon Rainfall (ISMR) is critical to the survival of around 2 billion 
inhabitants living in the Indian subcontinent. Prediction of this system is thus crucial 
for the planning of various water requirements over the region. Traditionally, global 
climate models (GCMs), used for generating forecasts, are run at coarse spatial 
resolution underpinning the need to downscale these outputs at high resolution, to be 
made practically useful for the local communities.    Such downscaling techniques are 
useful to generate district level or even city level forecast.                    . 
  
Several statistical and dynamical downscaling methods are available in the literature. 
Machine learning-based downscaling techniques show promise in such downscaling 
problems. Recent developments in Single Image Super-Resolution (SR) using various 
Deep Learning convolutional techniques have offered promising hope in downscaling 
climate model outputs to high resolution. In this work, we show the use of state of the 
art SR techniques stacked in multiple layers applied on precipitation data over the 
Indian region. Results present a gateway to a new method that can potentially aid in 
the downscaling of ISMR and to understand extreme events at high resolutions. 
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Abstract 

 

Data driven techniques such as machine learning are increasingly finding applications in physical sciences 
and plasma physics is no exception. With a lot of data being generated from various plasma devices all over 

the world, some of the areas where machine learning has found applications are predicting plasma 

disruptions, advanced diagnostic analysis, and model extraction and reduction. The present work focuses 

on the third problem of data driven discovery of system dynamics. Many plasma processes are highly 
complex and nonlinear and often the exact form of the equations governing their dynamics is not known. 

If we can construct these equations from the experimental data, then we can further our understanding of 

these processes and use techniques such as model reduction to isolate dominant physical mechanisms. Here 
we take the experimental time series measurements of anode glow oscillations from a glow discharge 

plasma device [1] and attempt such a model construction. In the past, these oscillations were found to 

display a behavior that could be qualitatively modeled by a van der Pol-like equation, but the exact form of 
the equations governing their dynamics remained unknown. Our goal is to determine model equations that 

best represent the experimental data and thereby obtain some insight into the dynamics of anode glow 

oscillations. We investigate two approaches for the determination of such equations – symbolic regression 

via genetic programming [2] and sparse regression [3]. Genetic programming is a type of evolutionary 
algorithm that uses the principles of biological evolution to find the solution to a complex problem. Sparse 

regression uses the sparsity-promoting techniques and machine learning and is based on the observation 

that most dynamical equations are sparse in the space of possible functions. We test these methods using 
the numerical data from the dynamical systems whose exact governing equations are known such as Lorenz 

system and van der Pol equation. The performance of the two methods is compared in terms of convergence, 

execution speed and computational resources required. Next, we use these methods to obtain the model 
equations for glow discharge oscillations using the actual experimental data [1] and discuss the efficacy of 

the model for prediction purposes. 
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Abstract: The poster elaborates on two different works; the first part elaborates on the 
functional and evolutionary analysis of the Indian peacock genome, and the second part 
elaborates on a novel approach of predicting the metabolism of xenobiotic/drug molecules by 
human gut microbiota. 

Part-1: The unique ornamental features and extreme sexual traits of Indian peacock (Pavo 
cristatus) have always intrigued scientists and naturalists for centuries. However, the 
genomic basis of these phenotypes are yet unknown. In this work, the first genome sequence 
(Genome Size: 1.13 GB, Protein-coding genes: 15,970) of peacock and comparative analysis 
of peacock with the high-quality genomes of chicken, turkey, duck, flycatcher, and zebra 
finch has been reported. Genes involved in early developmental pathways, including TGF-β, 
BMP, and Wnt signaling, which have been shown to be involved in feather patterning, bone 
morphogenesis, and skeletal muscle development, revealed signs of adaptive evolution and 
provided useful clues on the phenotypes of a peacock. Innate and adaptive immune genes 
involved in the complement system and T-cell response also showed signs of adaptive 
evolution in peacock, suggesting their possible role in building a robust immune system, 
which is consistent with the predictions of the Hamilton–Zuk hypothesis. This study provides 
novel genomic and evolutionary insights into the molecular understanding toward the 
phenotypic evolution of Indian peacock. 

Part-2: The human gut microbiota is constituted of a diverse group of microbial species 
harbouring an enormous metabolic potential, which can alter the metabolism of orally 
administered drugs leading to individual/population-specific differences in drug responses. 
Considering the large heterogeneous pool of human gut bacteria and their metabolic 
enzymes, investigation of species-specific contribution to xenobiotic/drug metabolism by 
experimental studies is a challenging task. Therefore, in this work, a novel computational 
approach has been developed to predict the metabolic enzymes and gut bacterial species, 
which can potentially carry out the biotransformation of a xenobiotic/drug molecule. A 
substrate database was constructed for metabolic enzymes from 491 available human gut 
bacteria. The structural properties (fingerprints) from these substrates were extracted and 
used for the development of random forest models, which displayed average accuracies of up 
to 98.61% and 93.25% on cross-validation and blind set, respectively. After the prediction of 
the EC subclass, the specific metabolic enzyme (EC) is identified using a molecular similarity 
search. The performance was further evaluated on an independent set of FDA-approved drugs 
and other clinically important molecules. The approach and prediction models have been 
implemented as the ‘DrugBug’ tool for the prediction of xenobiotic/drug metabolism by 
metabolic enzymes of human gut microbiota. 
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Abstract 

A major chunk of India’s economic share relies on climate sensitive sectors like agriculture 

which is also the primary source of livelihood for most of the population. Sporadic climatic 

behavior coupled with anthropogenic infringes have made agricultural dependent communities 

vulnerable. Assessment of vulnerability to climate change and extremes is crucial to classify 

regions as well as communities in order to formulate appropriate adaptation strategies and 

efficiently allocate resources to mitigate vulnerability. Since vulnerability comprises 

multidimensional components relative to local geo-climatic characteristics, its characteristics 

vary significantly as the size of the area of study increases. In other words, better vulnerability 

assessment can be done if the area of study is smaller. This study focuses on the assessment of 

vulnerability of 24 blocks of Gaya district in the state of Bihar by constructing a Composite 

Vulnerability Index (CVI). The CVI index is composed of several indictors representing domains 

of climatic variability and extremes, agro-ecological sensitivity, demographic resistivity and 

socio-economic capacity facilitating wide ranging, cross domain, relevance of the study. These 

indicators form the basis for the quantification of vulnerability for each block. The values of each 

of these indicators are normalized depending upon the kind of relationship followed by the 

allocation of weights. The index is categorized into three individual indices namely exposure, 

sensitivity and adaptive capacity whose aggregation gives shape to the CVI. All the blocks are 

classified into various vulnerability levels depending upon their scores. Smaller scores denote 

lesser vulnerability while larger scores denote higher vulnerability. Such quantification of 

vulnerability of blocks enable in the identification of grass-root problems which helps in 

planning and investment. This not only prioritizes adaptive management actions and strategies 



among the vulnerable blocks, but also identifies those which could slip into higher vulnerability 

levels in the future. 
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In  this  study,  we  have  proposed  a  machine  learning  technique  based  interaction 

potential  namely  Neural  Network  Potential  (NNP)  for  ionic  fluids  in  biological 

systems. These ionic fluids are interact through Coulombic charge-charge long-range 

interactions which can be described by Restricted Primitive Model (RPM). In this 

model Ewald Sum method has been used for calculating long-range interactions in 

Monte  Carlo  simulations.  Then,  the  neural  network  is  implemented  using  Tensor- 

Flow, a powerful  machine learning library from Google,  on system configurations 

consisting charge and positions of  the particles  in  the system. The data  generated 

through Monte Carlo simulation has been used for training, testing and validation. 

Our results for NNP compare nicely with the results obtained through Ewald Sum 

with good accuracy(99.0%). This encourages us for further use of NNP where the 

atomic configurations are handled using quantum mechanics, for example by density 

functional  theory.  This  technique  demonstrate  an  entirely  new  way  of  running 

computer  simulations,  with  unprecedented  computational  efficiency  and  great 

accuracy. 
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The main objective of this work is to study various techniques for the score

following problem and make a comparison between the conventional methods

and state of the art methods for the problem. The problem consists of 2 com-

ponents: Feature extraction from audio and alignment algorithms. We have

chosen the state of the art algorithms for both of the components and merged

them to implement an accurate score following system which has been evalu-

ated on Bach10 as well as Altered Bach10 dataset. Due to advancements in

deep learning, autoencoder networks have been used to extract features from

audio rather than taking a simple transform like STFT and CQT. The incorpo-

ration of a deep learning method over the standard feature extraction procedure

highly improves the accuracy of the alignment. Moreover variants of DTW like

ShapeDTW which take into account the local temporal features by comparing

local subsequences instead of point wise comparison and FastDTW which re-

duces the time complexity have been incorporated in the final implementation.

This accurate alignment system forms a base for applications like music tutoring

system.

Keywords: Score Following, DTW, Deep learning, autoencoders, audio fea-

tures, Bach10
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Cricket is a sport widely played and followed throughout our

country. It has millions of followers worldwide. There are vari-

ous formats of the game varying from five-day long matches to

20-over matches with each format requiring a different skillset

and mindset. Apart from the scores, it has a lot of interest-

ing statistics associated with it – be it runs, batting average,

strike-rate, bowling average, bowling economy, batting partner-

ships. Websites such as Cricbuzz, Cricinfo, CricketNext collect

detailed data making it possible to analyze this data and hence

extract interesting patterns.

One of the popular statistics analyzed is batting partnerships:

“Which was the most successful opening pair in World Cup

2019?", “Which is the biggest partnership in Test Cricket?",

etc. In their paper (1), the authors investigate the importance

of partnerships in Test and one-day cricket with respect to im-

proved performance. In cricket, batsmen bat in pairs, and the

pair is known as a partnership. A partnership continues batting

until one of the batsmen is dismissed. It has long been believed

that synergies exist between effective partnerships such that the

whole is greater than the sum of its parts. However, based on

their statistical analyses, the authors conclude that synergies in

opening partnerships may be considered a sporting myth.

In this paper, we investigate bowling partnerships: Is a pair

of bowlers more effective when bowling alternative overs with

each other than with other bowlers? A pair of bowlers consti-

tute a bowling pair if they bowl consecutive overs (alternately).

To measure a bowler’s performance, Croucher (2) defines the

bowling index as:

Bowling Index = Bowling average × Bowling Strikerate

where, bowling average is the the number of runs conceded by

a bowler per wicket taken and bowling strikerate is the average

number of balls bowled for every wicket taken. Since we are

analysing one-day performances, a bowler may be considered

successful if he takes wickets and/or gives away few runs. The

economy of a bowler, i.e., the runs conceded per over bowled is

therefore an important metric of performance in this format of

the game. So, we define our bowling index as:

Bowling Index = Bowling economy × Bowling hitrate

where bowling hitrate is the number of wickets taken per over

and the economy is the number of runs conceded per over.

We downloaded ball-by-ball data for all World Cup 2019

matches from (3). The data is provided in YAML format (4).

The meta-data includes the details of the venue, date, toss and

teams of the match. For each ball bowled, the data includes the

batsman, non-striker, runs scored, extras and wickets (if any).

We are using Python for the analyses.

The logic of the data analysis involves a comparison of the per-

formance of bowlers with their partners to investigate if their

performance with some preferred partners (the ones with whom

synergies allegedly exist) is superior to their performance with

the rest. Should synergies exist, we would expect to see superior

performance when bowling with preferred partners.
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Abstract: 

Raman Spectroscopy is a vibrational technique which is widely used in identification and classification 

of materials and biological samples etc. The accuracy of the classification model increases when the 

analysis methods includes the concepts of Artificial Intelligence (AI). Most commonly used 

classification algorithms in Raman spectroscopy are Linear Discriminant Analysis (LDA), Principal 

component analysis (PCA), Support Vector Machines (SVM) etc. However, all these algorithms need 

feature extraction to be done manually and are limited by the accuracy, speed and performance. Use of 

Convolutional Neural Network (CNN) in Raman spectroscopic data analysis automates the feature 

extraction and improves the classification accuracy. CNN is a bottom- up hierarchical multilayer 

perceptron that performs pre-processing, feature extraction and classification. Because of this 

characteristic, CNN has already found its place in Raman spectroscopy for identification and regression 

and is rapidly dominating other state-of-the-art machine learning methods. We have used deep learning 

technique to discriminate spectral data of similar type bacteria and it showed very promising result. 

 

Figure: Schematic of Deep CNN with various convolution layers for feature extraction from spectral 

data of similar foodborne pathogens. 
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ABSTRACT 

 
The objective of the proposed study is to assess the temporal variation and forecasting drought for Mirzapur 
district of Uttar Pradesh. Drought indices are continuous function of rainfall, temperature and other hydro-
meteorological variable commonly used to quantify the definition of drought. Drought Indices used to 
characterised the region were calculated by Standardized Precipitation Evapotranspiration Index (SPEI) for 
different time scale 1, 3, 6 ,9 and 12 monthly over period of 1951 to 2013.  SPEI uses water balance as 
input variable which includes effect of both the Precipitation and Potential evapotranspiration. 
Thornthwaite method was applied for the calculation of Potential evapotranspiration (PET). Long term 
variability and monotonic trend of SPEI time series and the climatic variable (Precipitation, Temperature) 
is investigated by Non- parametric test by Mann-Kendall (MK) and Spearman’s rho (SR) and the magnitude 
of the trend have been calculated by Sen’s slope estimator. The monthly precipitation showed significant 
decreasing trend whereas temperature displayed increasing trend. For the assessment of vulnerability of 
drought due to change in climatic condition for future in Mirzapur district, a linear  stochastic 
model i.e., Autoregressive Integrated Moving Average (ARIMA) model was developed to fit and 
quantitative forecasting of SPEI. The best model was selected based on Akaike Information 
Criteria (AIC) and Bayesian Information Criteria (BIC). The forecast results i llustrate that the 
ARIMA model are more significantly used for short-term forecasting. Further study was made on 
the correlation coefficient between the actual SPEIs and the predicted ones for the forecasting. It 
is concluded that the ARIMA models can be used to forecast 1- 3 month leading values of all SPEI 
series and 6-month leading values for SPEI with time scales of 9, and 12 months. Our study 
testified that the ARIMA models developed for Mirzapur district can be effectively used in drought 
forecasting, thereby facilitating water resource managers and engineer’s future to prepare 
contingency plans for water resource management.  

Keywords: Climate Change; Drought; SPEI; Trend; Mann-Kendall; ARIMA. 
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ABSTRACT: The North Polar Spur (NPS) is one of the largest structures observed in the Milky 
Way in both the radio and soft x-rays. While several predictions have been made regarding the 
origin of the NPS, modeling the structure is difficult without precise distance constraints. Building 
on the work of Zucker et al. 2019 , which determined accurate distances to local molecular 2

clouds, we fit for distance and extinction to stars for sightlines along the southern terminus of the 
NPS and towards high latitudes ranging up to 53°, using optical and near-infrared photometry and 
Gaia DR2 astrometry. We model these per-star distance-extinction estimates as being caused by 
dust screens at unknown distances, which we fit for using a nested sampling algorithm. We then 
compare the extinction to the Spur derived from our 3D dust model with integrated independent 
measures from XMM-Newton X-ray absorption and HI column density measures. We find that we 
can account for nearly 100% of the total column density to the NPS as lying within 200 pc for 
latitudes > 26° and within 750 pc for latitudes < 11°. Based on the results, we conclude that the 
NPS is not associated with the Galactic Center or the Fermi bubbles as is commonly believed, 
rather it is associated with, especially at higher latitudes, with the Sco-Cen association. The 
robust distance constraints to the NPS obtained will be of paramount importance for modeling the 
evolution of the Milky Way. This is also a significant step towards coming up with a complete 3D 
model of the Milky Way.  
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Drought frequency and severity play a critical role to determine the hazard, vulnerability and  
associated dynamics. The frequency and intensity of drought events has increased over India and 
expected to increase in future as well. Hence understanding and classifying different levels of severity 
and drivers is very crucial for better planning and preparedness. In the present study, different drought 
statistics are explored using hydro-climatic parameters and drought indices. Drought variability is 
largely controlled by both regional and global tele-connection mechanisms that have been correlated 
from interannual to interdecadal scale. However, the prediction of drought based on these predictors 
remain  a challenge using pre-established methods. For understanding the performance of climate 
models, several GCMs/RCMs ensembles using arithmetic mean are used  to assess their efficacy in the 
present climate. These processes of classification, prediction and ensemble may perform better using 
advanced machine learning techniques like Artificial Neural Network, Support Vector Machine etc. We 
explored the prospects of utilizing these methods for advancement of current  techniques and 
knowledge. 
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Abstract 

An abdominal aortic aneurysm (AAA) is identified as a localized expansion of the abdominal 

aorta with a 50% increase in the aortic diameter [1]. This cardiovascular condition is usually 

asymptomatic and rupture can occur at any time without warning, making it difficult for patients 

to seek help and treatment. As a consequence, a robust early AAA  predictor is highly relevant for 

minimizing the mortality rate due to the aortic wall rupture. This work aims to identify potential 

attributes for AAA prediction and to find a machine learning model that can be used in a clinical 

setting for prediction of AAA. In this study, N=424 subject’s data (age and maximum aortic 

diameter) were collected from the works of literature (includes healthy and AAA 

population).70% and 30% of N=424 subject’s data were used for training and testing of the 

model respectively. Five models named K-Nearest Neighbor (KNN), Decision Tree, Random 

Forest, and Logistic Regression, and Naïve Bayes were employed with cross-validation for better 

evaluation. For the prediction of AAA, among five models, Random Forest achieved the best 

classification accuracy of 99.22 %, precision of 0.98, recall of 0.98 and f1-score of 0.99 with 

features (age and maximum aortic diameter) incorporation. KNN achieved the 2nd best 

classification accuracy of 98.22 %, precision of 0.99, recall of 0.98 and f1-score of 0.98 with 

same features incorporation. Future work will incorporate additional attributes that will likely 

improve the accuracy of the models and help clinicians in their decision-making. 

References: 
[1]  F. A. Lederle et al., “Immediate repair compared with surveillance of small abdominal aortic 

aneurysms,” N. Engl. J. Med., 2002. 
 

 

 

mailto:babua@nitrkl.ac.in
mailto:anjurababu@gmail.com


1 
 

Role of Formal and Informal Rural Credit on Crop Yield Distributions and Downside Risk 
 
Author(s): Sumedha Shukla, Gaurav Arora1 
 
Abstract: 

Farming is inherently risky given weather fluctuations during the growing season and an 
inconsistent revenue stream. Credit in agriculture plays an important role in risk mitigation through 
consumption smoothing and stabilized seasonal input use. Though agricultural risk can be 
categorized into production risk (i.e., impacts yields) and price risk (i.e., impacts farm incomes), 
we will focus on the role of credit in mitigating production risk. The three major coping 
instruments for production risk (excluding input subsidies) are credit, insurance and direct benefit 
transfers (Swain, 2014). While credit is an instrument of ex-ante income-smoothing or ex-post 
consumption-smoothing with respect to farm-level decisions, insurance provides ex-post 
consumption smoothening (Morduch, 1995). 

 
Credit markets in developing countries are characterized by the formal sources (e.g. commercial 

banks) and informal sources (e.g. moneylenders), differentiated mainly on the basis of transaction 
costs and interest rates. Unique to the Indian scenario is the compulsory linkage between formal 
credit and crop insurance. This is expected to have an impact on yield risks, with the interaction 
between credit and insurance playing an important role. In order to assess its risk mitigation 
properties, we systematically estimate the role of credit in determining farm yields, particularly 
the yield risk, i.e., (left tail of the yield distribution).The lessons from this exercise could be useful 
for understanding the implications of this linkage on the effectiveness of the crop insurance in 
India. 

 
We posit credit as a treatment to model agricultural productivity [1] and utilize plot-level 

ICRISAT-VDSA dataset on sorghum yields for 512 agricultural households, who may cultivate 
on one or more farms, across ten semi-arid villages in five Indian states during 2001-2014. An 
econometric issue arises when estimating the impact of credit on crop yield. In particular, crop 
yield and credit might be endogenous because on one hand credit might cause increased yields 
through investment in higher quality inputs and land management, while on the other hand credit 
access to a farmer might depend on an expectation of higher output on her plot. We employ a 
quasi-experimental framework to control for the endogeneity problem and estimate the impact of 
the first instance of agricultural productive credit on crop yields [2,3]. Specifically, we first 
conduct propensity score matching on the likelihood of obtaining credit conditional on household 
demographics (e.g., caste), land ownership status, soil quality and wealth (value of existing 
livestock & non-farm employment). We estimate the treatment effect of credit by comparing the 
average conditional yields on the matched households, while also controlling for inputs (e.g., 
fertilizer), weather, education, and distance between house and plot. Finally, in order to comment 
upon the effect of credit on downside yield risk (i.e., conditional estimates of left tail of the yield 
distribution) we estimate a quantile yield regression on the 25th and 50th quantiles. To our best 
knowledge, ours is the first attempt at a formal estimation of the impact of institutional and 
informal credit on crop yield risk. 

 

                                                
1 Sumedha Shukla is a research associate in the Econometrics Lab, IIIT-Delhi; and Gaurav Arora is an 
assistant professor of economics at IIIT-Delhi. 
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Our analysis reveals that the marginal impact of credit on sorghum yields is positive, on-average 
about 1/3rd of mean yields in our sample, and statistically significant. However, the difference of 
yield impact due to formal and informal credit is quite small. Furthermore, the positive impact of 
credit is largely concentrated on higher yield values and is statistically insignificant in the left-tail 
of the distribution for Sorghum yields. These results posit a critical question on the social utility 
of the expansion of formal institutions for rural credit in the past decades and its mandatory linkage 
with crop insurance. 

Auxiliary regression for likelihood of attaining credit reveals that the formal credit access is 
twice as large for forward-caste households relative to the backward-castes. On the other hand, 
informal credit access too is skewed away from backward-castes, however the magnitude is 
slightly less at 1.5 times higher for the forward castes. Land ownership creates better odds of 
attaining informal credit than formal credit, though the difference is small. Education is found to 
be associated with higher credit access. Last but not the least, better soils are not found to have a 
statistically significant impact on credit access to rural households. 
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Notes: 
[1] Note that credit data is recorded only once in a year, at the start of Kharif season.   
[2] We confine our analysis to the first instance of agricultural credit, i.e. even if a household takes 
credit in more than one year, we only include it in our analysis for the first year in which it takes 
credit. An alternative strategy to calculate the treatment effect would be to compare the average 
yields for households which have taken credit to households which have never taken credit. But 
this strategy is not feasible given our sample where only 36 out of the 512 Sorghum-growing 
households have not accessed credit during the study period. 
[3] A loan is categorized as agriculturally productive if it is spent on any agricultural input. By 
restricting our analysis to this category of loans, we effectively control for the utility of credit and 
its potential dilution of treatment effect estimates.   
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Magnetic resonance imaging (MRI) have shown potential role in investigation of prostate cancer (PCa).
The zonal anatomy of prostate gland, peripheral and transition zone are best depicted on MR images,
compared to other imaging modalities like transrectal ultrasound (TRUS). Normal peripheral zone (PZ)
appears hyperintense and transition zone (TZ) appears hypointense on T2 weighted MRI while PCa lesion
appears hypointense compared to PZ and TZ. The Prostate Imaging Reporting and Data System version 2
(PI-RADS v2) is a standardized scoring system for reporting of MRI of the prostate. Automatic segmentation of
the prostate zonal anatomy and subsequently, prostate cancer lesion on MRI images will help objective and
reproducible reporting. This study evaluates the two novel algorithms for prostate segmentation and compares
their accuracy, 1) Semi-automatic active contour based segmentation approach. 2) Fully automated Simple
Linear Iterative Clustering (SLICS) based superpixel algorithm.

The study was carried out on MRI data of 14 patients of biopsy proven PCa. All MR images were acquired at 3T
MRI scanner. Axial T2W images were used for identification of PCa lesion and DWI (b value=0 s/mm2) were
used for segmentation. The proposed method has been improvised over the active contour model developed
by Chan and Vese, which is a semi-automatic algorithm. An appropriate rectangular mask for the prostate
gland based on the shape information was selected by the user. After that region based Chen Vese active
contour model applied to the shape prior and refine the surface of the prostate with different iterations.
The morphological opening operator to improve the prostate segmentation result were applied. 2) SLICS
Superpixel: In a pre-processing step, contrast-enhancement, normalization, morphological erosion operation,
and median-filtering was performed on each slice. Simple Linear Iterative Clustering (SLIC) method is adopted
to segment each slice in order to obtain superpixels. Each segmented superpixel was replaced with their mean
intensity. Five-level thresholding and binarization were done for the generation of the mask of prostate-gland
and multiplied binary-mask with original images.

Segmentation of PZ and TZ was carried out using an atlas based approach similar to sequential registration-
based segmentation. Manual segmentation was performed by a radiologist for comparison of automated
segmentation results. Performance of the segmentation algorithm was evaluated using Dice-coefficient (DC)
and Jaccard-index (JI). The DC and JI for active contour segmentation of prostate-gland were 87.56 ± 5.20%
and 78.46±7.89% respectively, whereas for superpixel (SLICS) based approach were 87.71±6.41% and
77.32±8.50% respectively, indicating a high similarity between segmentation obtained by using proposed
algorithms and the manual segmentation.

Automatic segmentation of prostate and its zonal anatomy on MR images will eventually help to develop
automatic artificial intelligence based automatic detection and segmentation of prostate cancer lesion. This
may help in automatic objective and reproducible reporting of prostate nodules. This may find application in
targeted biopsy or therapy of the detected nodule.
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Abstract 

Flood causes devastation in many states of India every year. An accurate warning of 

the flood event in few days in advance may save thousands of lives and crores worth of 

properties. In India, agencies like Indian Institute of Tropical Meteorology (IITM) and 

National Center for Medium Range Weather Forecast (NCMRWF) have taken initiatives to 

provide weather forecast for 5 to 15 days lead time. The raw forecast obtained from a 

Numerical Weather Prediction (NWP) model are known to have bias due to approximate 

simulation of atmospheric processes and errors in defining initial conditions. In this study, 

our objective is to improve the NWP forecast by correcting the bias and downscaling it 

spatially to the scale of our interest. Two daily precipitation datasets are used for the summer-

monsoon period over Indian state of Madhya Pradesh region, namely, High Resolution 

Ensemble System (HRES) and Indian meteorological data (IMD) at 50 km and 25 km spatial 

resolution respectively. The goal is to bias correct and spatially downscale HRES data using 

the IMD data. We use 12 years of summer monsoon data (June, July, August and September) 

from 2007 to 2018. For downscaling, two approaches, namely bias corrected spatial 

downscaling (BCSD) and statistical downscaling and bias correction (SDBC) are used to 

bring the HRES 50 km data to 25 km. In BCSD, the HRES data is bias corrected using the 

quantile-quantile mapping method, then downscaled by multiplying a transfer function to the 

data interpolated to finer resolution. In SDBC, the HRES data is interpolated to finer scale 

and multiplied with the transfer function to downscale the data. This downscaled data is then 

bias corrected using quantile-quantile mapping method. The analysis is carried out by using 

first 11years data and the forecasts are generated for the 12th year, which is assessed using the 

12th year IMD observation data. The error estimation of BCSD and SDBC outputs with IMD 

data shows that SDBC approach gives better results. The next objective is to develop a 

machine learning approach to improve any given future forecasts with the help of transfer 

functions already developed using past data. A comparison between the traditional and 



machine learning approaches will be observed to find out the better approach for downscaling 

precipitation. 
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Classical taxonomy deals with assessing the morphological variations and assigning the species identity 
to an individual. However, due to high morphological similarities sometimes a group of closely related 
species may have ambiguous species boundaries and such a group is identified as a “species complex”. 
Generally, taxonomists use classification based methods to delimit species where groups are predefined 
(supervised analysis) which adds human bias to the analysis. Taxonomists also use unsupervised methods 
like ordination methods (such as principal component analysis, and non-metric multidimensional scaling) 
either as visualization tools or as feature extraction tools for supervised learning algorithms like linear 
discriminant analysis. Hence, a robust method for unsupervised discovery of clusters is required which 
not only identifies all the possible clusters but also a) can test the quality of cluster, and b) can deduce the 
defining morphological features for each of those clusters. Here, we present two case studies where we 
use spectral clustering along with character analysis to delimit species complexes in the genus Hedychium 
(Zingiberaceae). We propose that spectral clustering algorithm can be used to find different clusters 
because unlike simple k-means clustering, spectral clustering algorithm has the capability of discovering 
arbitrarily shaped clusters even when standard kernels (like RBF kernel) are used. 
The genus Hedychium is known to have several species complexes and thus has challenged taxonomists 
for decades. We measured 150 morphological characters, both vegetative and reproductive, for each taxa 
(n=5 to 20) from multiple populations belonging to two major complexes (the Spicatum-complex and the 
Coronarium-complex). We identified seven groups in the Spicatum-complex (5 known species, one 
variety, and one unidentified) and three groups in the Coronarium-complex (3 known species). Spearman 
correlation test was performed to identify and remove the highly correlated traits. Spectral clustering 
suggests 5, 9 and 12 clusters. Character analysis (mutual information between characters and clusters, 
correlation and t-test) identified at least four characters that define the clusters: lateral staminode ratio, 
labellum ratio, notch and notch length to labellum length ratio. We also found that for one of the species 
clusters, ecological characters like the number of flowers opening per day was important suggesting the 
importance of ecology in delimiting species. Together with our proposed character analysis methods, 
spectral clustering enabled the unsupervised discovery of species boundaries along with an explanation of 
their biological significance.  
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Abstract 

The Artificial Fly Ash aggregates (AFA) are made from Fly ash and water and can be used as a 
replacement of natural aggregates in concrete production. On the other hand, the continuous 
use of natural aggregates causes environmental problems and it is also necessary to preserve 
the natural sources. The use of sustainable technologies such as the development of Self-
compacting concrete (SCC) is an innovative type of conventional concrete, which can be 
placed and compacted under its self-weight with little or no vibration effort. 

The Present study focused on the Prediction on the influence of Artificial Fly Ash aggregates 
properties on fresh and hardened and durability Property of self-compacting concrete as 
substitutes to natural Coarse aggregate. The Prediction of a Self-compacting concrete property 
with artificial aggregate and natural aggregate was investigated by using the MATLAB. 
Design of experiment was performed two factors with three levels. These factors were the 
Quantity of Cement and percentage replacement of Coarse aggregate in the concrete mix. The 
results indicate that there was an increase in the Flow ability and Durability characteristic with 
increasing Cement content and Increase in the strength with decreasing the size of Artificial 
Fly Ash aggregates (AFA). 

 
 

 
FIGURE 1.Surface plot 
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Abstract 

Agriculture automation is the key concern and emerging area for India. Increasing population 
rate leading to stress on food demand briskly. Agricultural sector soil moisture monitoring is 
required for irrigation scheduling, water resource allocation and management. India is extremely 
diverse in its climate, soils structure, geological, physiography, cropping patterns and extensive 
agricultural planning. Planning Commission (Niti Aayog) of India divided India into 15 Agro-
climatic regions. This study covers 14 Agro-climatic regions to determine the water requirement 
of wheat crop period (1979–2015). The Food and Agriculture Organization (FAO) CROPWAT 
8.0 model has been used in these zones to find the crop water requirements (CWRs) and 
irrigation schedules of wheat crop. CROPWAT 8.0 model computed the past CWRs using 
Penman-Monteith method. The study result showed that ET0 of the zones varied from 3.51 
mm/day (Western Himalayan) to 5.63 mm/day (Western dry regions) and the effective rainfall 
varied from 336.8 mm (Western dry regions) to 1298.7 mm (Eastern Himalayan). The irrigation 
requirement of the wheat crop varies in all the Agro-climatic regions, and the maximum 
irrigation requirement shows in the Gujarat plains and hills followed by Western dry regions and 
minimum water requirement in Western Himalayan. This study demonstrated that the 
CROPWAT model could simulate the irrigation requirement needs in the changing climate for 
the wheat crop to the better management of the irrigation schedule. The Artificial Neural 
Network (ANN) may be used to predict the CWRs and adopted to estimate irrigation 
requirement, evapotranspiration (ET0) and precipitation for the future. 

Keywords: Agriculture, Crop water requirement, ET0, Artificial Neural Network 
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Most of the fatalities caused by pulmonary disorders such as COPD, asthma,

bronchiolitis etc. could be prevented by timely diagnosis of the patients. Com-

bined with the extreme lack of medical practitioners and infrastructure in rural

areas, the lack of screening programs, which would provide such timely diag-

nosis, has made pulmonary diseases the second most deadliest kind in India.

To make such screening programs more practical and feasible, we propose an

automated procedure for the screening of the rural populations, using an easy-

to-use device that can be operated even by a community worker. As a proof

of concept, we have developed a novel device to record auscultation sounds and

the breathing rate of the patient. On this data, a machine learning model with

Keras framework and Tensorflow backend is implemented to detect abnormali-

ties. A 3 dense layer and a dropout layer convolutional neural network is used to

identify Wheezes and Crackles in an audio file which is fed as Mel-Spectrograms

as inputs. Data augmentation was employed in the form of audio stretching as

well as Vocal Tract Length Perturbation, especially for the scarcer ’wheeze’ and

’wheeze and crackles’ classes. Overall validation accuracy currently stands at

roughly 80 percent. On the user interface side, the mobile application displays

an immediate report of the patient displaying the diseases which are suggested

by the symptoms observed. Such automation using an inexpensive device re-

moves the dependency on doctors and expensive equipment, which makes the

screening programs impractical for large scale implementation today.

Keywords: Convolutional Neural Network, Tensorflow, Crackles, Wheezes,

Mel-Spectrogram
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Abstract

There are numerous known applications of graph theory in computer science, linguistics, social sciences, physics,
chemistry etc. In computer science many problems such as networking, data mining, scheduling, optimization
etc are solved using graphs. In statistical physics graphs are used in percolation theory. Graphs are also applied
in quantum physics for perfect transfer of qubit states in the network of spin-1/2 particles.

Here, we are interested in a particular graph invariant called the Cheeger constant (or Isoperimetric Con-
stant), which is the best-known measure of the connectivity of a graph. In other words, networks modeled
using graphs with higher Cheeger constants have better connectivity and reliability. However, the computation
of Cheeger constant of an arbitrary graph involves the enumeration of the subsets of its vertex set. Conse-
quently, as a graph increases in size, the number of subsets grows exponentially, which makes the calculation of
Cheeger constant computationally complex. In fact, this is known to be an NP-hard problem. We will describe
an efficient procedure of estimating the Cheeger constant of an arbitrary graph using its spectrum by applying
machine learning techniques.
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	 	 Machine Learning for Multi-Dimensional Integral Estimation


The problem of evaluating integrals of arbitrary functions over specified domains is common in high energy 

physics. A frequent use case is the calculation of integrals in Feynman diagrams, which in turn, motivates the 

development of algorithms for multidimensional numerical integration. Algorithms for multidimensional 

numerical integration are required to be efficient at the same time should yield high precision results. 

Existing algorithms are typically variations of Monte Carlo integration with importance sampling. We 

explore new Machine Learning based Monte Carlo techniques using  Generative Deep Neural Networks for 

multi-dimensional integrals. We also explore alternate machine learning technique that approximates multi-

dimensional functions as sum of products of one-dimensional functions, followed by standard integration 

techniques and study their scalability to multiple dimensions. In particular, we show that the machine 

learning based techniques can be used to exhibit substantial improvement in the computational efficiency of 

multi-dimensional integral estimation.



Predicting seasonal temperature over India using advanced data 
science techniques 
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Warm temperature events such as heatwave, droughts, forest fires, etc. have witnessed an increase in 

their return period frequencies and intensities under the warming climate in recent decades. Heatwave 

during summer cause human discomfort, socio-economic damages, excess energy use, water scarcity, 

and often leading to loss of human life. A seasonal temperature prediction/forecast can be used for 

better preparedness and livelihood security by providing advance information with sufficient lead 

time for better decisions to minimize the adverse effect of temperature extremes. Predicting the 

seasonal temperatures over a small region is challenging due to a lack of understanding of the small 

scale physical process. Different approaches used in the seasonal forecast/prediction over India are 

dynamical and statistical downscaling. In the present study, prediction of summer (March-May) 

temperature carried out using a statistical approach canonical correlation analysis (CCA). Here, we 

elucidate the relationships between various meteorological parameters from the preceding winter 

(December-February) and the following summer (March-May). All data is detrended to show a purely 

predictive relationship between summer temperature and other winter variables. El Niño Southern 

Oscillation (ENSO), along with zonal circulation and pressure systems, play a significant role in 

determining summer temperature over the Indian region. The skill of all the results is quite significant 

compared to other studies. The other such techniques can be further explored for robust and reliable 

predictions. 

 



Automating the health assessment of Honeybee colony

with deep convolutional neural networks
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Honey bees play an important role in the production of food by pollinating
crop plants. The western honey bee, Apis mellifera is a domesticated species
of the honey bee, commonly maintained by beekeepers for their pollination
services as well as for the production of honey. Since the past few years, a
decline in Apis mellifera honey bees has been reported from many parts of the
world. For example, in 2018, 60% of the Apis mellifera honey bee colonies in
the United States have vanished. This decline in honey bees has an adverse
impact on pollination and yield of many crops such as nuts, oilseeds, fruits,
and vegetables. Therefore, it is important to assess and monitor the health of
the honey bee colonies. The total number of adult worker bees in a beehive is
considered a key indicator of beehive health. Our goal is to develop a generalized
method for automatic counting of bees, which can be used for beehive images
having different variations ranging from bee species (affecting texture and color),
lighting conditions, and the size of the bees. The main challenges involved
are generalizing the automatic counting and detection performance well across
different domains (bee species and beehive imaging conditions), and significant
occlusion caused by the density of bees in the beehive images. We shot videos of
Apis mellifera bees on beehive frames and extracted 895 images from them. We
then annotated 50 frames for testing our trained model. We used an annotated
OIST dataset with 8,640 images containing a total of 375,698 labeled bees as a
source domain and our own Apis mellifera dataset having 896 images without
annotations as the target domain. We evaluated three different models on our
dataset and analyzed the results obtained. Firstly, we trained a Mask-RCNN

on the Apis mellifera Dataset and got an mAP of 0.7212. Secondly, we also
tried Domain Adaptation Techniques like Domain-Adaptive Faster-RCNN

which resulted in an mAP of 0.124 on the target domain. Finally, we tried
Strong-Weak Distribution Alignment for Adaptive Object Detection

and got an mAP of 0.194. To cater for the scale change between the source
and the target domain images (a global transformation affecting all objects
and backgrounds), we trained a weak-global alignment model by using focal-
loss to focus on hard-to-classify examples and got an mAP of 0.309. The
results demonstrate that a weak-alignment model performs better than other
techniques on our dataset with a big margin.
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Disorder and interactions are ubiquitous in nature. Certain isolated interacting many-

body quantum systems undergo a crossover from the ergodic thermalized phase to the

non-ergodic many-body localized (MBL) phase, as the disorder in potential is tuned

from  lower to higher values . The MBL phase has been realised in the experiments

based on ultra-cold atoms, ions and materials with nitrogen-vacant (NV) centers. In

our work, we carry out a systematic study of  the localization properties of interacting

fermions  in  the  quasi-periodic  potential  in  one  dimension  using  a  deep  neural

network  based  approach.  We  analyse  the  energy  levelspacings  and  inverse

participation ratio of the eigenstates  by supervised learning techniques to establish a

crossover  from the  thermalized phase  at  low disorder  to  the  MBL phase  at  high

disorder. Our neural network gives further insights into the crossover region, which

cannot be extracted from the many-body systems using other numerical  methods,

e.g., the exact diagonalization techniques. In the end, we provide a comparative study

between the phase diagram obtained from our neural-network based method and the

same obtained via the exact diagonalization.



Measuring adaptation action to climate change using climate smart 
quotient (CSQ) 

 

Climate change threatens the productions and productivity of crops. The changes in temperature 

and precipitation are expected to shift the agricultural seasons, pest and disease patterns and alter 

the production, prices, incomes and ultimately, livelihoods of rural poor. Such changes, in turn, 

are posing a challenge in preserving and enhancing food security, especially in developing 

countries, including India, which necessitates the farming system to be more resilient to climate 

change. Lot of policy action is done by the governments to build the capacity of the rural poor for 

climate change. However, in absence of data driven decision making evidence on effectiveness of 

interventions either remain unmeasured or result in inadequate policy directives. The concept of 

Climate Smart Village is being implemented under the National Adaptation Fund by Environment 

Planning and Coordination Organization Govt. of MP. (EPCO) 

In view of evidence driven policy needs, IIFM Bhopal has partnered with EPCO to build 

Monitoring and evaluation framework for various intervention in 60 villages in 3 districts. A 

unified index termed as Climate Smart Quotient (CSQ) is designed to quantitatively assess the 

program effectiveness in the study villages. The index has process and outcome components. The 

set of indicators that comprises the components of CSQ are grouped in the following heads of 

Weather-smartness, Water-smartness, Carbon and Seed-smartness, Nitrogen-smartness, 

Knowledge-smartness, Energy-smartness, and Economic-smartness in the two cropping seasons 

of Kharif and Rabi. All the villages have reported positive Climate Smartness for the process 

indicators; while Quotient for outcome indicators vary across villages. This is due to effect of 

climate adversities. The impact of project effectiveness is measured using statistical double 

difference methodology.     

The concept of unified Climate Smart Quotient enables a data driven decision support system for 

measuring the dynamics of climate smartness in view of program action. The data analysis for one 

year of intervention resulted in policy directives for next phase of action and strategy for 

information gathering on scaled up version of the project.  



 ​Transmission connectivity link status estimation  

with partial measurement using Graphical learning method 
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Abstract 

State estimation is a method in which states of a system are being determined by using 
Weighted Least Square method. In power system, the success of estimated measurements 
majorly depends on accuracy of network topology (breaker status). Due to inclement weather 
conditions, failure of Energy Management System (EMS) data link of major stations results in 
loss of complete data (Topology and line measurement data) at control centre. This results in 
non-convergence of available state estimation method. 
 
The proposed method estimates the missing data and recreates the network topology with 
partial available measurements using  Graph learning techniques. The given method has also 
been tested on IEEE-14 bus system data. 
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