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ABSTRACT

This paper describes our work which is based on discovering context for text document
categorization.The document categorization approach is derived from a combination of a learning
paradigm known as relation extraction and an technique known as context discovery. We demonstrate
the effectiveness of our categorization approach using reuters 21578 dataset and synthetic real world data
from sports domain. Our experimental results indicate that the learned context greatly improves the
categorization performance as compared to traditional categorization approaches.
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FOCUSED WEB CRAWLING USING DECAY CONCEPT AND GENETIC PROGRAMMING
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ABSTRACT

The ongoing rapid growth of web information is a theme of research in many papers. In this paper, we
introduce a new optimized method for web crawling. Using genetic programming enhances the accuracy
of simialrity measurement. This measurement applies to different parts of the web pages including thetitle
and the body. Consequently, the crawler uses such optimized similarity measurement to traverse the pages
.To enhance the accuracy of crawling, we use the decay concept to limit the crawler to theeffective web
pages in accordance to search criteria. The decay measurements give every page a score according to the
search criteria. It decreases while traversing in more depth. This value could be revised according to the
similarity of the page to the search criteria. In such case, we use three kinds of measurement to set the
thresholds. The results show using Genetic programming along the dynamic decay thresholds leads to the
best accuracy.
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ABSTRACT

This project is to produce a repository database system of drugs, drug features (properties), and drug
targets where data can be mined and analyzed. Drug targets are different proteins that drugs try to bind
to stop the activities of the protein. Users can utilize the database to mine useful data to predict the specific
chemical properties that will have the relative efficacy of a specific target and the coefficient for each
chemical property. This database system can be equipped with different data mining
approaches/algorithms such as linear, non-linear, and classification types of data modelling. The data
models have enhanced with the Genetic Evolution (GE) algorithms. This paper discusses implementation
with the linear data models such as Multiple Linear Regression (MLR), Partial Least Square Regression
(PLSR), and Support Vector Machine (SVM).
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ABSTRACT

It is well known that solar energetic phenomena influence the Space Weather, in special those directed to
the Earth environment. In this context, the analysis of Solar Data is a challenging task, particularly when
are composed of Satellite Image Time Series (SITS). It is a multidisciplinary domain that generates a
massive amount of data (several Gigabytes per year). It includes image processing, spatiotemporal
characteristics, and the processing of semantic data. Aiming to enhance the SITS analysis, we propose an
algorithm called "Miner of Thematic Spatiotemporal Associations for Images" (MiTSAI), which is an
extractor of Thematic Spatiotemporal Association Rules (TSARs) from Solar SITS. Here, a description
is given about the details of the modern algorithm MITSAI, which is an extractor of Thematic
Spatiotemporal Association Rules (TSARs) from solar Satellite Image Time Series (SITS). In addition,
its adaptation to the Space Weather and discussion about the specific use in favor of forecasting activities
are presented. Finally, some results of its application specifically to solar flare forecasting are also
presented. MiTSAI has to extract interesting new patterns compared with the art-state algorithms.
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PETROCHEMICAL PRODUCTION BIG DATA AND
ITS FOUR TYPICAL APPLICATION PARADIGMS

Hu Shaolin* , Zhang Qinghua, Su Naiquan, and Li Xiwu
Guangdong University of Petrochemical Technology, Maoming, Guangdong, China

ABSTRACT

In recent years, the big data has attracted more and more attention. It can bring us more information and
broader perspective to analyse and deal with problems than the conventional situation. However, so far,
there is no widely acceptable and measurable definition for the term “big data”. For example, what
significant features a data set needs to have can be called big data, and how large a data set is can becalled
big data, and so on. Although the "5V" description widely used in textbooks has been tried to solve the
above problems in many big data literatures, "5V" still has significant shortcomings and limitations, and
is not suitable for completely describing big data problems in practical fields such as industrial
production. Therefore, this paper creatively puts forward the new concept of data cloud and the data
cloud-based "3M" descriptive definition of big data, which refers to a wide range of data sources
(Multisource), ultra-high dimensions (Multi-dimensional) and a long enough time span (Multi-
spatiotemporal). Based on the 3M description of big data, this paper sets up four typical application
paradigms for the production big data, analyses the typical application of four paradigms of big data, and
lays the foundation for applications of big data from petrochemical industry.
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SEMANTICS GRAPH MINING FOR TOPIC DISCOVERY AND WORD
ASSOCIATIONS

Alex Romanova
Melenar, LLC, McLean, VA, USA
ABSTRACT

Big Data creates many challenges for data mining experts, in particular in getting meanings of text data.
It is beneficial for text mining to build a bridge between word embedding process and graph capacity to
connect the dots and represent complex correlations between entities. In this study we examine processes
of building a semantic graph model to determine word associations and discover document topics. We
introduce a novel Word2Vec2Graph model that is built on top of Word2Vec word embedding model. We
demonstrate how this model can be used to analyze long documents, get unexpected word associations
and uncover document topics. To validate topic discovery method we transfer words to vectors and
vectors to images and use CNN deep learning image classification.
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ABSTRACT

Quantum clustering (QC), is a data clustering algorithm based on quantum mechanics which is
accomplished by substituting each point in a given dataset with a Gaussian. The width of the Gaussian is
a o value, a hyper-parameter which can be manually defined and manipulated to suit the application.
Numerical methods are used to find all the minima of the quantum potential as they correspond to cluster
centers. Herein, we investigate the mathematical task of expressing and finding all the roots of the
exponential polynomial corresponding to the minima of a two-dimensional quantum potential. This is an
outstanding task because normally such expressions are impossible to solve analytically. However, we
prove that if the points are all included in a square region of size o, there is only one minimum. This
bound is not only useful in the number of solutions to look for, by numerical means, it allows to to propose
a new numerical approach “per block”. This technique decreases the number of particles by
approximating some groups of particles to weighted particles. These findings are not only useful to the
guantum clustering problem but also for the exponential polynomials encountered in quantum chemistry,
Solid-state Physics and other applications.
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Data clustering, Quantum clustering, energy function, exponential polynomial, optimization.

Full Text: https://aircconline.com/ijdkp/VV11N1/11121ijdkp03.pdf

REFERENCES

[1] M. Fertik, T Scott and T Dignan, US Patent No. 2013/0086075 Al, Appl. No. 13/252,697 - Ref.
US9020952B2, (2013)

[2] D. Horn and A. Gottlieb, Phys. Rev. Lett. 88, 18702 (2002)
[3] T. C. Scott, M. Therani and X. M. Wang, Mathematics 5, 1-17 (2017)
[4] A. Ben-Hur, D. Horn, H. T. Siegelmann and V. Vapnik, J. Mach. Learn. Res. 2, 125-137 (2002)

[5] A. Messiah, Quantum Mechanics (Vol. 1), English translation from French by G. M. Temmer, North
Holland, John Wiley & Sons, Cf. chap. IV, section Ill. chap. 3, sec.12, 1966.

[6] A. Lichow and T. C. Scott, J. Phys. B: At. Mol. Opt. Phys. 40, 851-867 (2007)

[7] A. Lichow, R. Petz R and T. C. Scott, J. Chem. Phys. 126, 144110-144110 (2007) [8] T. C. Scott, A.
Lichow, D. Bressanini and J.D. Morgan 111, Phys. Rev. A (Rapid Communications) 75, 060101 (2007)

[9] M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. R. Cheeseman, G. Scalmani, et
al., Gaussian Inc., Wallingford CT (2009)


https://aircconline.com/ijdkp/V11N1/11121ijdkp03.pdf

[10] T. C. Scott, I. P. Grant, M. B. Monagan and V. R. Saunders, Nucl. Instruments and Methods Phys.
Research 389A, 117-120 (1997)

[11] T. C. Scott, I. P. Grant, M. B. Monagan and V.R. Saunders, MapleTech 4, 15-24 (1997)

[12] C. Gomez and T. C. Scott, Comput. Phys. Commun. 115, 548-562 (1998)

[13] Achatz, M., McCallum, S., & Weispfenning, V. (2008). Deciding polynomial-exponential problems. In
D. Jeftrey (Ed.), ISSAC’08: Proceedings of the 21st International Symposium on Symbolic and Algebraic

Computation 2008 (pp. 215-222). New York: Association for Computing Machinery.
https://doi.org/10.1145/1390768.1390799

[14] A. Maignan, Solving One and Two-dimensional Exponential Polynomial Systems, ISSAC98, ACM
press, pp 215-221.

[15] Scott McCallum, Volker Weispfenning, Deciding polynomial-transcendental problems, Journal of
Symbolic  Computation, Volume 47, Issue 1, 2012, Pages 16-31, |ISSN 0747-7171,
https://doi.org/10.1016/j.jsc.2011.08.004.

[16] J. F. Rodriguez-Nieva and M. S. Scheurer, Identifying topological order through unsupervised machine
learning, Nature Physics, Nature, Physics 15, 790 (2019)

[17] Eran Lustig, Or Yair, Ronen Talmon, and Mordechai Segev, Identifying Topological Phase Transitions
in Experiments Using Manifold Learning, Phys. Rev. Lett. 125, 127401 (2020)

[18] Jielin Wang, Wanzhou Zhang, Tian Hua and Tzu-Chieh Wei, Unsupervised learning of topological phase
transitions using Calinski-Harabaz score, accepted by Physical Review Research, (2020)

[19] Shervan Fekri Ershad, Texture Classification Approach Based on Energy Variation IJIMT 2, 52-55 (2012)
[20] Fan Decheng, Song Jon, Cholho Pang, Wang Dong, CholJin Won, Improved quantum clustering analysis

based on the weighted distance and its application, Heliyon, Volume 4, Issue 11, 2018, e00984, ISSN 2405-
8440, https://doi.org/10.1016/j.heliyon.2018.e00984.

[21] A. Maignan, On Symbolic-Numeric Solving of Sine-Polynomial Equations, Journal of Complexity, vol
16, Issue 1, (2000), pp. 274-285

[22] A. Maignan and T. C. Scott, SIGSAM 50, 45-60 (2016)

[23] https://proofwiki.org/wiki/Upper_Bound of Natural _Logarithm

[24] B. Ripley, Cambridge University Press , Cambridge, UK (1996)
[25] B. Ripley, Available online, http://www.stats.ox.ac.uk/pub/PRNN/ (accessed on 3 January 2017)

[26] L. Bernardin, P. Chin, P. DeMarco, K. O. Geddes, D. E. G. Hare, K. M. Heal, G. Labahn, J. P. May, J.
McCarron, M. B. Monagan, D. Ohashi and S. M. Vorkoetter, MapleSoft , Toronto (2012)

[27] I. Mezo and A. Baricz, On the generalization of the Lambert W function, Transactions of the American
Mathematical Society 369, 7917-7934 (2017).

[28] R. M. Corless, G. H. Gonnet, D. E. G. Hare, D. J. Jeffrey, and D. E. Knuth, Advances in Computational


https://doi.org/10.1145/1390768.1390799
https://doi.org/10.1016/j.jsc.2011.08.004
https://doi.org/10.1016/j.heliyon.2018.e00984
https://proofwiki.org/wiki/Upper_Bound_of_Natural_Logarithm
http://www.stats.ox.ac.uk/pub/PRNN/

Mathematics 5, 329-359 (1996)

[29] T. C. Scott, G. J. Fee and J. Grotendorst, SIGSAM 47, 75-83 (2013)

[30] T. C. Scott, G. J. Fee, J. Grotendorst and W.Z. Zhang, SIGSAM 48, 42-56 (2014)

[31] T. C. Scott and A. Maignan, SIGSAM 50, 45-60 (2016)

[32] T. C. Scott, A. Dalgarno and J. D. Morgan 111, Phys. Rev. Lett. 67, 1419-1422 (1991)

[33] T. C. Scott, J. F. Babb, A. Dalgarno and J. D. Morgan Il1, J. Chem. Phys. 99, 2841-2854 (1993)
[34] T. C. Scott, M. Aubert-Frécon and J. Grotendorst, Chem. Phys. 324, 323-338 (2006)

[35] T. C. Scott and R. B. Mann and R. E. Martinez, AAECC (Applicable Algebra in Engineering,
Communication and Computing) 17, 41-47 (2006)

[36] P. S. Farrugia, R. B. Mann, and T. C. Scott. Class. Quantum Grav 24, 4647-4659 (2007)
[37] Thanh-Toan Pham, PhD Thesis in Electronics, University of Grenoble Alpes (ComUE) , (2017)

[38] Exoplanet.eu-Extrasolar Planets Encyclopedia, Available online , http://exoplanet.eu/ Retrieved 16
November 2015 (accessed on 2 January 2017)

[39] A. Maignan, T. C. Scott, Quantum Clustering Analysis: Minima of the Potential Energy Function, ISSN
: 2231 - 5403 ,Vol. 10 — vol. NO: 19 - Issue: 19/12/2020.

[40] A. Gionis, H. Mannila, and P. Tsaparas, Clustering aggregation. ACM Transactions on Knowledge
Discovery from Data (TKDD), 2007. 1(1): p. 1-30.

[41] L. Fuand E. Medico, FLAME, a novel fuzzy clustering method for the analysis.
[42] N.R. Draper and H. Smith, “Applied Regression Analysis”, 2nd ed., Wiley, New York, (1981).

[43] Forrest R. Miller, James W. Neill and Brian W. Sherfey, “Maximin Clusters from near-replicate
Regression of Fit Tests”, Ann. Stat. 26, no. 4, pp. 1411-1433, (1998).

[44] Isak Gath and Dan Hoory, Fuzzy clustering of elliptic ring-shaped clusters, Pattern Recognition Letters",
Vol. 16, 1995, p. 727-741, https://doi.org/10.1016/0167-8655(95)00030-K.

[45] http://cs.joensuu.fi/sipu/datasets/ [46] A. Ahmad and S. S. Khan, "Survey of State-of-the-Art Mixed Data
Clustering  Algorithms,” in  IEEE  Access, wvol. 7, pp. 31883-31902, 2019, doi:
10.1109/ACCESS.2019.2903568.


http://exoplanet.eu/
https://doi.org/10.1016/0167-8655(95)00030-K
http://cs.joensuu.fi/sipu/datasets/

PARTITIONING WIDE AREA GRAPHS USING A SPACE FILLING CURVE

Cyprien Gottsteinl , Philippe Raipin Parvedyl , Michel Hurfin2 , Thomas Hassanl and Thierry
Coupaye

1 1TGI-OLS-DIESE-LCP-DDSD, Orange Labs, Cesson-Sevigné, France 2Univ Rennes,INRIA,
CNRS, IRISA, 35000RENNES, France

ABSTRACT

Graph structure is a very powerful tool to model system and represent their actual shape. For instance,
modelling an infrastructure or social network naturally leads to graph. Yet, graphs can be very different
from one another as they do not share the same properties (size, connectivity, communities, etc.) and
building a system able to manage graphs should take into account this diversity. A big challenge
concerning graph management is to design a system providing a scalable persistent storage and allowing
efficient browsing. Mainly to study social graphs, the most recent developments in graph partitioning
research often consider scale-free graphs. As we are interested in modelling connected objects and their
context, we focus on partitioning geometric graphs. Consequently our strategy differs, we consider
geometry as our main partitioning tool. In fact, we rely on Inverse Space-filling Partitioning, a technique
which relies on a space filling curve to partition a graph and was previously applied to graphs essentially
generated from Meshes. Furthermore, we extend Inverse Space-Filling Partitioning toward a new target
we define as Wide Area Graphs. We provide an extended comparison with two state-of-the-art graph
partitioning streaming strategies, namely LDG and FENNEL. We also propose customized metrics to
better understand and identify the use cases for which the ISP partitioning solution is best suited.
Experimentations show that in favourable contexts, edge-cuts can be drastically reduced, going from more
34% using FENNEL to less than 1% using ISP.

KEYWORDS

Graph, Partitioning, Graph partitioning, Geometric partitioning, Spatial, Geography, Geometric, Space
Filling Curve, SFC, ISP
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ABSTRACT

The purpose of this retrospective study is to measure machine learning models' ability to predict glaucoma
drainage device failure based on demographic information and preoperative measurements. The medical
records of 165 patients were used. Potential predictors included the patients' race, age, sex, preoperative
intraocular pressure (IOP), preoperative visual acuity, number of IOP-lowering medications, and number
and type of previous ophthalmic surgeries. Failure was defined as final IOP greater than 18 mm Hg,
reduction in intraocular pressure less than 20% from baseline, or need for reoperation unrelated to normal
implant maintenance. Five classifiers were compared: logistic regression, artificial neural network,
random forest, decision tree, and support vector machine. Recursive feature elimination was used to
shrink the number of predictors and grid search was used to choose hyperparameters. To prevent leakage,
nested cross-validation was used throughout. With a small amount of data, the best classfier was logistic
regression, but with more data, the best classifier was the random forest.
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PETROCHEMICAL PRODUCTION BIG DATA AND ITS FOUR TYPICAL
APPLICATION PARADIGMS
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ABSTRACT

In recent years, the big data has attracted more and more attention. It can bring us more information and
broader perspective to analyse and deal with problems than the conventional situation. However, so far,
there is no widely acceptable and measurable definition for the term “big data”. For example, what
significant features a data set needs to have can be called big data, and how large a data set is can be
called big data, and so on. Although the "5V" description widely used in textbooks has been tried to solve
the above problems in many big data literatures, "5V" still has significant shortcomings and limitations,
and is not suitable for completely describing big data problems in practical fields such as industrial
production. Therefore, this paper creatively puts forward the new concept of data cloud and the data
cloud-based "3M" descriptive definition of big data, which refers to a wide range of data sources
(Multisource), ultra-high dimensions (Multi-dimensional) and a long enough time span (Multi-
spatiotemporal). Based on the 3M description of big data, this paper sets up four typical application
paradigms for the production big data, analyses the typical application of four paradigms of big data, and
lays the foundation for applications of big data from petrochemical industry.

KEYWORDS

Big Data, Paradigms, Industrial Big Data.
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ABSTRACT

This paper focuses on a referring expression generation (REG) task in which the aim is to pick out an
object in a complex visual scene. One common theoretical approach to this problem is to model the task
as a two-agent cooperative scheme in which a ‘speaker’ agent would generate the expression that best
describes a targeted area and a ‘listener’ agent would identify the target. Several recent REG systems
have used deep learning approaches to represent the speaker/listener agents. The Rational Speech Act
framework (RSA), a Bayesian approach to pragmatics that can predict human linguistic behavior quite
accurately, has been shown to generate high quality and explainable expressions on toy datasets involving
simple visual scenes. Its application to large scale problems, however, remains largely unexplored. This
paper applies a combination of the probabilistic RSA framework and deep learning approaches to larger
datasets involving complex visual scenes in a multi-step process with the aim of generating better-
explained expressions. We carry out experiments on the RefCOCO and RefCOCO+ datasets and compare
our approach with other endto-end deep learning approaches as well as a variation of RSA to highlight
our key contribution. Experimental results show that while achieving lower accuracy than SOTA deep
learning methods, our approach outperforms similar RSA approach in human comprehension and has an
advantage over end-to-end deep learning under limited data scenario. Lastly, we provide a detailed
analysis on the expression generation process with concrete examples, thus providing a systematic view
on error types and deficiencies in the generation process and identifying possible areas for future
improvements.
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