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Abstract:

Batteries are used as power storage device in solar photovoltaic (PV) systems. They supply power
when there is no solar power generation in the absence of sunlight. Charge controllers are used to
charge the batteries safely following the proper charge procedure and an efficient charge
controller should have the ability to extract as much power as possible from PV module to charge
the batteries. This paper points out the limitation of commonly used maximum power point
tracking (MPPT) based battery charge controller used in photovoltaic systems. A newly developed
battery charge controller has been developed that retains the good characteristics and resolves
the limitations of the commonly used charge controllers. The developed controller is based on a
newly developed MPPT technique which enables very fast maximum power point (MPP) catch. This
is a four stage controller which brings the battery voltage to full charge in a short time. The
experimental result shows that, the new charge controller tracks the MPP faster than the
commonly used controllers do. Moreover, the MPPT accuracy of the proposed charge controller is
high and the steady state oscillation error around the target MPP is also minimum.
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Identifying which terms are important with respect to a specific query or document is crucial to Information Retrieval, but context is difficult to capture
with traditicnal term freguency signals. This paper proposes 2 Deep Contextualized Term Weighting framework {DespCT) that identifies import terms
by taking into consideration the meaning of the tarm and the role it plays in a specific context. The DeepCT framework is built upon the neural
contextualized text representations of BERT[3]. It learns to map the contextualized word representations onto the target term weights in a supervised
mannear. In DeepCT, a specific term's weight may vary in different textual contexts, reflecting its relations to other words. The contextualized term
weights from DeepCT are beneficial to both document and query understanding. On the document side, we propose DeepCT-Index, which uses
DeepCT to estimate the importance of 2ach document term, and then uses those estimaticns to gensrate term weights that are stored in the index. On
the query side, we proposs DeepCT-Query, which estimates the importance of each quary term and use the weights to generate new guery
representations. Both the new index and the new query can be used directly by bag-of-words retrieval models such as BM25 and QL, making these
methods efficient and easy to incorporate into existing search systems. Experiments demonstrate that DeepCT can greatly improve retrieval accuracy
by providing a deeper understanding of 2 term’s impaortance in a specific docurment/query context.
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A stochastic-computing based deep learning_framework using adiabatic quantum-flux-
parametron supercenducting technology

Ruizhe Cai, Ao Ren, Oliviz Chen, Ning_Liu, Caiwen Ding, Xuehai Qian, Jie Han, Wenhui Luo, Nobuyuki
Yoshikawa, Yanzhi Wang
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The Adiabatic Quantum-Flux-Parametron {AQFP) superconducting technolagy has been racently
developed, which achieves the highest energy efficiency among suparconducting logic families,
potentially 10 4-- 10 5 gain compared with state-of-the-art CMOS. In 2016, the successful fabrication
and tasting of AQFP-based circuits with the scale of 83,000 J1s have demonstrated the scalability ...

Keywords: adizbatic quantum-flux-parametron, deep learming, stochastic computing, superconducting

A Majority Logic Synthesis Framework for Adiabatic Quantum-Flux-Parametron
Superconducting_Circuits

Ruizhe Czi, Olivia Chen, Ao Ren, Ning_Liu, Caiwen Ding, Nobuyuki Yoshikawa, Yanzhi Wang
May 2019 GLSVLSI "19: Proceedings of the 2019 on Great Lakes Symposium on VLSI
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CACM Communications of the ACM ]

ACM’s flagship magazine, Communications of the ACM, is the pramizr chronicler of computing technologies, covering the latest
discoveries, innovations, and research that inspire and influence the field. Each month, Communications brings readers in-depth
stories of emerging areas of computar science, new trends in IT, and practical research applications. Industry leaders choose
Communications to debate technology implications, public policies, engineering challenges, and market trends.

« REHACACMBTRILE

Read by over 85,000 computing ressarchers and practitioners worldwide, Communications is recognized as the most trusted and
knowledgeable source of industry information for today’s computing professional.
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elearn magazine is published by ACM, a not-for-profit educational association serving those who work, teach, and leam in the

various computing-related fields. Founded in 1947 as the Association for Computing Machinery, ACM's stated mission is to advance
the arts, sciences, and applications of information technaology. It is the oldest and most respected organization of its kind.

elearn is ACM's first Web-only publication. It will build on ACM’s reputation by serving as the most accurate and unbiased source for
news, information, and opinion on the now-flourishing field of online education and training. It also offers a community hub for e-
learning professionals on the Web, providing a wealth of public forums for the free exchange of ideas.

Content is culled from two distinct sources: News and features written by professional journalists with expertise in education and
technology, and columns and tutorials by industry leaders and stars of academia. Our targeted readership includes both providers
and consumers of online learming, with 3 special emphasis on teachers, managers, and administrators working to develop educational
programs or classes on the Web.,

Inroads ACM Inroads

ACM Inrpads is a magazine intended for professionals interested in advancing computing education in the world, Authars repressnt
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ACM's flagship magazine, Communications of the ACM, is the premier chronicler of computing technologies, covering the latest
discoveries, innovations, and research that inspire and influence the field. Each month, Communications brings readers in-depth
staries of emerging areas of computer science, new trends in IT, and practical research applications. Industry leaders choose
Communications to debate technology implications, public policies, engineering challenges, and market trends.

Read by over 85,000 computing researchers and practitioners worldwide, Communications 15 recognized as the most trusted and
knowledgeable source of industry information for today’s computing professional.
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