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	[Week-1 [https://github.com/gopala-kr/a-wild-week-in-ai/tree/master/01-ai-accelerators]]  07/07/2018 : AI-accelerators(CPU, GPU, FPGA, ASIC, SoC, HPC),  Neuromorphic and Quantum Compute for AI


	[Week-2 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/02-ai-in-healthcare-and-genomics]] 15/07/2018 : AI in Healthcare and Genomics


	[Week-3 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/03-speech-processing]] 22/07/2018 : Speech processing: recognition, synthesis + Survey on chatbot platforms and API’s [vui [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/vui]]


	[Week-4 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/04-ai-in-transportation]] 29/07/2018 : Autonomous Vehicles


	[Week-5-6-7-8 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/05-ai-in-robotics]] 26/08/2018 : AI in Robotics


	[Week-9 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/09-ai-in-finance]] 02/09/2018 : AI in Finance


	[Week-10 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/10-ai-in-enterprise-services]] 09/09/2018 : AI in enterprise services


	[Week-11-12 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/11-ai-in-surveillance]]  23/09/2018 : AI in Surveillance + IoT + Agriculture


	[Week-13 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/12-ai-hardware-compilers]] 30/09/2018: DL Compiler Optimization for Different Hardwares


	[Week-14 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/14-demystifying-dl-frameworks-and-libraries]] 07/10/2018 : Demystifying Deep Learning Frameworks and Libraries(low+high level)






|| Active AI research areas [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/ai-research-areas] | Taxonomy of AI Algorithms [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/ML-week] | Data Sharing [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/data-sharing] | AI Ethics [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/ai-ethics] | AI in Space Research [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/20-ai-in-space-research] | Global Connectivity [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/global-connectivity]||




	[Week-15-16-17 [https://github.com/gopala-kr/reinforce-tf]] 14-28/10/2018 : Reinforcement Learning [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/ML-week#reinforcement-learning] (to be continued from 19th Nov)


	[Week-18-19-20] 18/11/2018 : revisit(time travel) from 2010 to Oct-2018


	[Week-21] 25/11/2018 :  Deep Reinforcement Learning [https://github.com/gopala-kr/DRL-Agents] continued..







	[Week-1 [https://github.com/gopala-kr/ConvNets]](01/04/2019 - 07/04/2019)  : Recent Advances in CNN architectures and CV tasks


	[Week-2 [https://github.com/gopala-kr/recurrent-nn]](08/04/2019 - 14/04/2019)  : Recent Advances in RNN architectures and NLP-Speech tasks


	[Week-3-8](15/04/2019 - 02/06/2019)  : time travel 4000 bc


	[Week-9 [https://github.com/gopala-kr/DL-on-Silicon]] (03/06/2019 - 09/06/2019)  : Recent Advances in Hardware Architectures and DL frameworks


	[Week-10 [https://github.com/gopala-kr/Quantum-Dots/tree/master/02-Quantum_Computing_Review]] (07/05/2020 - 21/06/2020) : Quantum [https://github.com/gopala-kr/Quantum-Dots/tree/master/02-Quantum_Computing_Review] | Neuromorphic, BCI & DNA Computing [https://github.com/gopala-kr/Quantum-Dots/tree/master/05-BCI_Neuromorphic] | Q-Algorithms [https://github.com/gopala-kr/Quantum-Dots/tree/master/07-Quantum-Algorithms-Applications]







	[Week-11 [https://github.com/gopala-kr/ConvNets]] (11th - 16th Aug 2020) : Vision


	[Week-12 [https://github.com/gopala-kr/recurrent-nn]] : NLP & Speech


	[Week-13 [https://github.com/gopala-kr/DL-on-Silicon]] : Frameworks & Hardwares


	[Week-14 [https://github.com/gopala-kr/generative-models]] : Recent Advances in Generative Models [https://github.com/gopala-kr/generative-models]


	[Week-15 [https://github.com/gopala-kr/DRL-Agents]]  : Recent Advances in Deep RL and Robotic tasks


	[Week-16 [https://github.com/gopala-kr/meta-learning]] : Recent Advances in Transfer Learning [https://github.com/ci-ai/transfer-learning] and Meta-learning [https://github.com/gopala-kr/meta-learning]


	[Week-17 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/Neural-ODEs-GNN]] : Neural ODE’s and Graph Neural Network


	[Week-18 [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/ai-for-science]] : AI for Science Advancement


	[Week-19-20 [https://github.com/ci-ai/AGI-Survey-2020]] Oct-Nov 2020 : AGI Survey 2020






|| Theories of Mind, Intelligence & Conciousness [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/ToIC] | Genetics [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/Genetics] | New Theories of Computation [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/NToC] | Universal Theory of Everything [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/UToE] ||






	DeepMind | #AtHomeWithAI | Resource List 2022


	State of AI Report 2020 [https://www.stateof.ai/]


	AMAI-GmbH/AI-Expert-Roadmap [https://github.com/AMAI-GmbH/AI-Expert-Roadmap]


	data-engineer-roadmap [https://github.com/datastacktv/data-engineer-roadmap]


	2020 Machine Learning Roadmap [https://www.youtube.com/watch?v=pHiMN_gy9mk]


	visenger/awesome-mlops [https://github.com/visenger/awesome-mlops]


	daviddao/awful-ai [https://github.com/daviddao/awful-ai]


	Lex AI Podcast [https://www.youtube.com/playlist?list=PLrAXtmErZgOdP_8GztsuKi9nrraNbKKp4] :star:


	Public Cloud AI Review [https://cloudorcloud.com/public-cloud-ai-review/] :star:


	Scalable, Distributed, Deep Machine Learning for Big Data [https://www.slideshare.net/yuhuang/large-scale-machine-learning-for-big-data]


	Deep Learning State of the Art (2020) | MIT Deep Learning Series [https://www.youtube.com/watch?v=0VH1Lim8gL8] | gh [https://buomsoo-kim.github.io/learning/2020/04/02/deep-learning-sota-part-1.md/] | slides [https://lexfridman.com/files/slides/2020_01_06_deep_learning_state_of_the_art.pdf]


	riseof.ai/ [https://riseof.ai/]


	MIT Breakthrough Technologies [https://www.technologyreview.com/2021/02/24/1014369/10-breakthrough-technologies-2021/]







[image: https://i1.wp.com/cloudorcloud.com/wp-content/uploads/2019/07/blog5-02.png?resize=1024%2C682&ssl=1]blog5



[image: https://i1.wp.com/cloudorcloud.com/wp-content/uploads/2019/07/blog5-03b.png?resize=1024%2C564&ssl=1]blog5
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[image: https://i2.wp.com/cloudorcloud.com/wp-content/uploads/2019/07/blog5-06.png?resize=1024%2C730&ssl=1]blog5
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[image: https://i1.wp.com/cloudorcloud.com/wp-content/uploads/2019/07/blog5-08.png?resize=1024%2C678&ssl=1]blog5-08



[image: https://i2.wp.com/cloudorcloud.com/wp-content/uploads/2019/07/blog5-09.png?resize=1024%2C981&ssl=1]blog5



[image: https://i2.wp.com/cloudorcloud.com/wp-content/uploads/2019/07/blog5-10.png?resize=1024%2C375&ssl=1]blog5-10



[image: https://i0.wp.com/cloudorcloud.com/wp-content/uploads/2019/07/blog5-11.png?resize=1024%2C446&ssl=1]blog5-11

[image: https://miro.medium.com/max/2000/1*4Fx-a58wL-qk7QtIBB5-xg.png]qk7QtIBB5



[image: https://miro.medium.com/max/2000/1*qxRND-CND7BItcmoyDySgQ.png]CND7BItcmoyDySgQ



[image: https://blumbergcapital.com/wp-content/uploads/2020/05/ai-toolchain-2018f.png]ai-toolchain-2018f

source: blumbergcapital [https://www.blumbergcapital.com/news_insights/ai-toolchain-2018/]



[image: https://productiveai.com/content/images/2020/06/image-8.png]image-8



[image: https://brianhhu.github.io/img/dl_frameworks.jpg]dl_frameworks


	AI Podcast Clips [https://www.youtube.com/playlist?list=PLrAXtmErZgOeciFP3CBCIEElOJeitOr41] :star:







	Resilience and Vibrancy: The 2020 Data & AI Landscape [http://mattturck.com/wp-content/uploads/2020/09/2020-Data-and-AI-Landscape-Matt-Turck-at-FirstMark-v1.pdf]








[image: http://mattturck.com/wp-content/uploads/2019/07/2019_Matt_Turck_Big_Data_Landscape_Final_Fullsize.png]2019_Matt_Turck_Big_Data_Landscape_Final_Fullsize

[image: http://mattturck.com/wp-content/uploads/2018/07/Matt_Turck_FirstMark_Big_Data_Landscape_2018_Final.png]Matt_Turck_FirstMark_Big_Data_Landscape_2018_Final



[image: https://format-com-cld-res.cloudinary.com/image/private/s--gxPnyf4H--/c_crop,h_1500,w_2000,x_0,y_0/c_fill,g_center,h_855,w_1140/a_auto,fl_keep_iptc.progressive.apng/v1/19575bcc040a6dcff3097618ec9c585e/MI-Landscape-3_7.png]machine intelligence 3.0



enterprise_ai_landscape_2018_2019 [https://www.topbots.com/downloads/infographics/topbots_enterprise_ai_landscape_2018_2019_v2.pdf]



2018_Matt_Turck_IoT_Landscape_Final [http://mattturck.com/wp-content/uploads/2018/02/2018_Matt_Turck_IoT_Landscape_Final.png]







[image: https://blogs-images.forbes.com/louiscolumbus/files/2019/09/Gartner-Hype-Cycle-For-Artificial-Intelligence-2019.jpg]Gartner-Hype-Cycle-For-Artificial-Intelligence-2019
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[image: https://media.springernature.com/original/springer-static/image/chp%3A10.1007%2F978-3-030-14596-5_1/MediaObjects/461323_1_En_1_Fig6_HTML.png]461323_1_En_1_Fig6_HTML
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[image: https://github.com/gopala-kr/Quantum-Dots/blob/master/23-Future-of-ET/etres/exponential_accelerators.PNG]exponential_accelerators
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[image: https://github.com/gopala-kr/Quantum-Dots/blob/master/23-Future-of-ET/etres/exponentials_intersections.PNG]exponentials_intersections
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Sustainability






Functions





Industries


	Natural Resources


	Anglo American Corp. [https://www.angloamerican.com/%7E/media/Files/A/Anglo-American-Group/PLC/investors/annual-reporting/2022/aa-sustainability-report-full-2021.pdf]


	Global Resources Company [https://coronadoglobal.com/wp-content/uploads/2022/05/2021-Coronado-Sustainability-Report-FINAL.pdf]


	Rio Tinto LTD [https://www.riotinto.com/sustainability]






	Chemicals


	Nitto Denko Corporation [https://www.nitto.com/share/ebook/2021/en/?utm_source=Click&utm_medium=ebook_en&utm_campaign=ebook_en]


	The Dow Chemical Company [https://corporate.dow.com/documents/about/066-00338-01-2020-esg-report.pdf]


	Corteva [https://www.corteva.com/content/dam/dpagco/corteva/global/corporate/files/sustainability/DOC-CORTEVA_2020_SUSTAINABILITY_REPORT_v2-Global.pdf]


	DuPont [https://www.dupont.com/content/dam/dupont/amer/us/en/corporate/about-us/Sustainability/2022Sustainability/DuPont_2022SustainabilityReport.pdf]






	Energy


	Shell plc [https://reports.shell.com/sustainability-report/2021/]


	Total SA [https://www.annualreports.com/HostedData/AnnualReports/PDF/NYSE_TOT_2019.pdf]


	ENI S.p.A. [https://www.eni.com/assets/documents/eng/reports/2021/Annual-Report-2021.pdf]


	ENEOS Holdings, Inc [https://www.hd.eneos.co.jp/english/csr/report/pdf/eneos_en_2020_f.pdf]


	Idemitsu Kosan Co.,Ltd [https://sustainability-cms-idss-s3.s3-ap-northeast-1.amazonaws.com/pdf/en/2021_integrated/idss_ir_2021_e_a3.pdf]


	Abu Dhabi National Oil Company (ADN) [https://www.adnocdistribution.ae/media/3800/adnoc-distribution-esg-report-2020-english.pdf]


	Baker Hughes Company [https://www.bakerhughes.com/sites/bakerhughes/files/2021-06/baker-hughes-corporate-responsiblity-report-2020.pdf]


	Chevron Corporation [https://www.chevron.com/-/media/shared-media/documents/chevron-sustainability-report-2021.pdf]


	Halliburton Company [https://ir.halliburton.com/static-files/2a9fb08b-82df-478e-8301-109f95e103ee]


	BP plc [https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/sustainability/group-reports/bp-sustainability-report-2021.pdf]






	Utilities


	Enbridge, Inc. [https://www.enbridge.com/%7E/media/Enb/Documents/Reports/Sustainability%20Report%202020/Enbridge_SR_2020]


	EDF [https://www.edf.org/sites/default/files/content/EDF-SC-FY20-GHG-Report.pdf]


	ENGIE [https://www.engie.com/sites/default/files/assets/documents/2021-05/RI-Engie2021-ENG-vdef.pdf]


	Enel S.p.A. [https://www.enel.com/content/dam/enel-com/documenti/investitori/sostenibilita/2020/sustainability-report_2020.pdf]


	Chubu Electric [https://www.chuden.co.jp/english/resource/corporate/ecsr_report_2021_all.pdf]


	The Kansai Electric Power CO., INC [https://www.kepco.co.jp/english/corporate/list/report/pdf/e2021_a4.pdf]


	Exelon [https://www.exeloncorp.com/sustainability/Documents/dwnld_Exelon_CSR%20(1).pdf]


	Wisconsin Energy Corporation [https://www.wecenergygroup.com/csr/cr2020/wec-corporate-responsibility-report-2020.pdf]


	Xcel Energy [https://s25.q4cdn.com/680186029/files/doc_downloads/irw/Sustainability/2020-Sustainability-Report-Full.pdf]


	Eversource Energy [https://www.eversource.com/content/docs/default-source/community/2020-sustainability-report.pdf]


	Duke Energy Corporation [https://sustainabilityreport.duke-energy.com/]


	Entergy Services, Inc. [https://integratedreport.entergy.com/]


	Sempra Energy [https://www.sempra.com/sites/default/files/content/files/node-report/2022/sempra_sustainability-report_2021_5.18.22.pdf]






	Automotive


	BMW Group [https://www.bmwgroup.com/en/sustainability.html]


	Daimler AG [https://sustainabilityreport.daimler.com/2020/servicepages/downloads.html]


	The Volkswagen Group [https://www.volkswagenag.com/en/sustainability/reporting-and-esg-performance/sustainability-report.html]


	Metrolinx [https://www.metrolinx.com/en/aboutus/sustainability/default.aspx]


	Renault - Nissan [https://www.nissan-global.com/EN/SUSTAINABILITY/LIBRARY/SR/2020/]


	EXOR-Stellantis [https://www.exor.com/sites/default/files/2022/page-documents/Exor%202021%20Sustainability%20Report.pdf]


	Tata Motors Group [https://www.tatamotors.com/wp-content/uploads/2018/09/05090438/sustainability-report-2017-18.pdf]












Technologies


	Green Software


	Green IT


	Green Cloud


	Responsible Value Chain


	Circular Economy


	Sustainable Performance Measurements


	Climate and Carbon










Sustainability Strategy




McKinsey Sustainability


	McKinsey on Climate Change [https://www.mckinsey.com/featured-insights/climate-change]


	Innovate to net zero [https://www.mckinsey.com/business-functions/sustainability/our-insights/innovate-to-net-zero]


	Innovating to net zero: An executive’s guide to climate technology [https://www.mckinsey.com/business-functions/sustainability/our-insights/innovating-to-net-zero-an-executives-guide-to-climate-technology]


	Decarbonizing the world’s industries: A net-zero guide for nine key sectors [https://www.mckinsey.com/business-functions/sustainability/our-insights/decarbonizing-the-world-industries-a-net-zero-guide-for-nine-key-sectors]


	Climate math: What a 1.5-degree pathway would take


	Global Energy Perspective 2022 [https://www.mckinsey.com/industries/oil-and-gas/our-insights/global-energy-perspective-2022]


	McKinsey Platform for Climate Technologies [https://www.mckinsey.com/business-functions/sustainability/how-we-help-clients/mckinsey-platform-for-climate-technologies]


	Delivering the climate technologies needed for net zero [https://www.mckinsey.com/business-functions/sustainability/our-insights/delivering-the-climate-technologies-needed-for-net-zero]


	McKinsey launches new climate technology effort to accelerate decarbonization [https://www.mckinsey.com/about-us/new-at-mckinsey-blog/mckinsey-launches-new-climate-technology-effort-to-accelerate-decarbonization]


	The net-zero transition: What it would cost, what it could bring


	Quantum computing just might save the planet [https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/quantum-computing-just-might-save-the-planet]


	The big choices for oil and gas in navigating the energy transition [https://www.mckinsey.com/industries/oil-and-gas/our-insights/the-big-choices-for-oil-and-gas-in-navigating-the-energy-transition]


	Climate risk and response: Physical hazards and socioeconomic impacts


	McKinsey partners with Stripe, Alphabet, Shopify, and Meta on $925 million carbon removal commitment [https://www.mckinsey.com/about-us/new-at-mckinsey-blog/mckinsey-partners-with-stripe-alphabet-shopify-and-meta-on-%24925-million-carbon-removal-commitment]


	Emissions reduction goals and opportunities in the Asia–Pacific region [https://www.mckinsey.com/business-functions/sustainability/our-insights/sustainability-blog/nature-risk-is-the-next-challenge-that-demands-a-global-solution]


	Nature risk is the next challenge that demands a global solution [https://www.mckinsey.com/business-functions/sustainability/our-insights/sustainability-blog/nature-risk-is-the-next-challenge-that-demands-a-global-solution]


	How Big Business Is Taking the Lead on Climate Change [https://www.mckinsey.com/business-functions/sustainability/our-insights/sustainability-blog/how-big-business-is-taking-the-lead-on-climate-change]


	Unlocking innovation to lead in the energy transition: Nine questions for executives


	Beyond decarbonization: Scaling investment in natural capital and carbon removals [https://www.mckinsey.com/business-functions/sustainability/our-insights/sustainability-blog/beyond-decarbonization-scaling-investment-in-natural-capital-and-carbon-removals]


	Building Resilient Cities: Addressing Climate Risk and Reaching Net Zero


	How climate change affects people and populations: A research preview [https://www.mckinsey.com/business-functions/sustainability/our-insights/sustainability-blog/how-climate-change-affects-people-and-populations-a-research-preview]


	Time is running out for business leaders who don’t have a ‘net zero’ strategy [https://www.mckinsey.com/business-functions/sustainability/our-insights/sustainability-blog/time-is-running-out-for-business-leaders-net-zero-strategy]
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AI-accelerators(CPU, GPU, FPGA, ASIC, SoC, HPC),  Neuromorphic and Quantum Compute for AI




	Hardware Advantages & Disadvantages for Deep Learning


	GPUs in the Cloud


	CPUs in the Cloud


	FPGAs in the Cloud


	ASICs in the Cloud


	HPC in the Cloud


	Quantum compute in Cloud


	Neuromorphic Compute in Cloud


	Typical Embedded SOCs & Embedded GPUs


	Embedded Reconfigurable SOCs & FPGAs







	Embedded-Neural-Network [https://github.com/ZhishengWang/Embedded-Neural-Network]


	Neural-Networks-on-Silicon [https://github.com/fengbintu/Neural-Networks-on-Silicon/blob/master/README]


	Microsoft’s Brainwave architecture - Large scale FPGA’s in the cloud [https://onedrive.live.com/view.aspx?resid=9FF02F85206E25A4%211435078&ithint=file%2cpptx&app=PowerPoint&authkey=%21AGh3DS8anFfO4J0%5D] [PPT [https://www.youtube.com/watch?v=v_4Ap1bjwgs]]


	Stanford: Efficient Methods and Hardware for Deep Learning  [http://cs231n.stanford.edu/slides/2017/cs231n_2017_lecture15.pdf] [Lecture [https://www.youtube.com/watch?v=eZdOkDtYMoo]]


	MIT & Nvidia: Hardware Architectures for Deep Neural Networks [https://pdfs.semanticscholar.org/presentation/231a/c62533529818033372ecd8f214190222e380.pdf]


	Google TPU cloud [https://cloud.google.com/tpu/docs/quickstart]







	Movidius [http://www.movidius.com/]


	Myriad 2: Hardware-accelerated visual intelligence at ultra-low power.


	Fathom Neural Compute Stick: The world’s first discrete deep learning accelerator (Myriad 2 VPU inside).


	Myriad X: On-device AI and computer vision.






	NVIDIA [http://www.nvidia.com/]


	Jetson TX1: Embedded visual computing developing platform.


	DGX-1: Deep learning supercomputer.


	Tesla V100: A Data center GPU with Tensor Cores inside.


	NVDLA [http://nvdla.org/]: The NVIDIA Deep Learning Accelerator (NVDLA) is a free and open architecture that promotes a standard way to design deep learning inference accelerators.






	Google


	TPU (Tensor Processing Unit).


	TPUv2 [https://www.nextplatform.com/2017/05/22/hood-googles-tpu2-machine-learning-clusters/]: Train and run machine learning models.


	TPUv3 [https://www.nextplatform.com/2018/05/10/tearing-apart-googles-tpu-3-0-ai-coprocessor/]: Liquid cooling.






	Nervana [https://www.nervanasys.com/]


	Nervana Engine: Hardware optimized for deep learning.






	Wave Computing [http://wavecomp.com/]


	Clockless CGRA architecture.
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	Language Modeling for Automatic Speech Recognition Meets the Web: Google Search by Voice [https://ai.google/research/pubs/pub40380]


	N-gram language models for speech
reco
gnition [http://www.cs.cmu.edu/%7Ebhiksha/courses/11-756.asr/spring2010/class.19apr/ngrams.pdf]


	ngrams [http://ssli.ee.washington.edu/WS07/notes/ngrams.pdf]




	Lecture notes on language models, parsing and machine translation with PCFG, CRF, MaxEnt, MEMM, EM, GLM, HMM by Michael Collins(Columbia University)

	CSLM – Free toolkit for feedforward neural language models

	DALM – Fast, Free software for language model queries

	IRSTLM – Free software for language modeling

	Kylm (Kyoto Language Modeling Toolkit) – Free language modeling toolkit in Java

	KenLM – Fast, Free software for language modeling

	LMSharp – Free language model toolkit for Kneser–Ney-smoothed n-gram models and recurrent neural network models

	MITLM – MIT Language Modeling toolkit.  Free software

	NPLM – Free toolkit for feedforward neural language models

	OpenGrm NGram library – Free software for language modeling.  Built on OpenFst.

	OxLM – Free toolkit for feedforward neural language models

	Positional Language Model

	RandLM – Free software for randomised language modeling

	RNNLM – Free recurrent neural network language model toolkit

	SRILM – Proprietary software for language modeling

	VariKN – Free software for creating, growing and pruning Kneser-Ney smoothed n-gram models.

	Language models trained on newswire data

	Web Page NGram Viewer





Speech Decoding

Back to top


	Search and Decoding [https://www.inf.ed.ac.uk/teaching/courses/asr/2011-12/asr-search-nup4.pdf]


	Introduction
Finite State Automata (FSA)
Finite State Transducers (FST) [http://www.cs.upc.edu/%7Egatius/mai-inlp/2_FSModels.pdf]


	Finite-state transducer [https://en.wikipedia.org/wiki/Finite-state_transducer]


	Morphology and Finite State Transducers [https://people.cs.umass.edu/%7Ebrenocon/inlp2014/lectures/10-fst.pdf]


	Finite-State Techniques for Speech Recognition [https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-345-automatic-speech-recognition-spring-2003/lecture-notes/lecture17.pdf]


	Weighted Finite State Transducers in
Automatic Speec Recognition [http://www.fit.vutbr.cz/study/courses/ZRE/public/pred/13_wfst_sid_lid/zre_lecture_asr_wfst.pdf]


	Weighted Finite State Transducers in
Automatic Speech Recognition [http://www.cs.brandeis.edu/%7Ecs136a/CS136a_Slides/zre_lecture_asr_wfst.pdf]


	Introduction to the use of WFSTs in Speech and
Language processing [http://www.lvcsr.com/static/pubs/apsipa_09_tutorial_dixon_furui.pdf]








Deep speech

(recent state of the arts using DL)

Back to top


	Deep neural networks for acoustic modeling in speech recognition: The shared views of four research groups [pdf] [http://cs224d.stanford.edu/papers/maas_paper.pdf]


	Speech recognition with deep recurrent neural networks [pdf] [http://arxiv.org/pdf/1303.5778.pdf]


	Towards End-To-End Speech Recognition with Recurrent Neural Networks[pdf] [http://www.jmlr.org/proceedings/papers/v32/graves14.pdf]


	Fast and accurate recurrent neural network acoustic models for speech recognition [pdf] [http://arxiv.org/pdf/1507.06947]


	Deep speech 2: End-to-end speech recognition in english and mandarin [pdf] [https://arxiv.org/pdf/1512.02595.pdf] (Baidu Speech Recognition System)


	Achieving Human Parity in Conversational Speech Recognition [pdf] [https://arxiv.org/pdf/1610.05256v1]


	End-to-end Speech Recognition with Recurrent Neural Networks (D3L6 Deep Learning for Speech and Language UPC 2017) [https://www.slideshare.net/xavigiro/endtoend-speech-recognition-with-recurrent-neural-networks-d3l6-deep-learning-for-speech-and-language-upc-2017]


	Deep Speech and Vision - Xavier Giro-i-Nieto - UPC Barcelona 2018 [https://www.slideshare.net/xavigiro/deep-speech-and-vision-xavier-giroinieto-upc-barcelona-2018]


	[PPT [https://github.com/gopala-kr/summary/blob/master/summaries/Week-1/lec26_audio.pptx]] [PPT [https://github.com/gopala-kr/summary/blob/master/summaries/Week-1/LiDeng-BerlinOct2015-ASR-GenDisc-4by3.pptx]] [PPT [https://www.microsoft.com/en-us/research/wp-content/uploads/2017/07/HumansVsMachine-Afeka2017-invited.pdf]]








State of the art results on various datasets
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WER




LibriSpeech

(Possibly trained on more data than LibriSpeech.)

| WER test-clean | WER test-other | Paper          | Published | Notes   |
| :————- | :————- | :————- | :——– | :—–: |
| 5.83% | 12.69% | Deep Speech 2: End-to-End Speech Recognition in English and Mandarin [http://arxiv.org/abs/1512.02595v1] | December 2015 | Humans |
| 3.19% | 7.64% | The CAPIO 2017 Conversational Speech Recognition System [https://arxiv.org/abs/1801.00059] | April 2018 | TDNN + TDNN-LSTM + CNN-bLSTM + Dense TDNN-LSTM across two kinds of trees
| 3.82% | 12.76% | Improved training of end-to-end attention models for speech recognition [https://www-i6.informatik.rwth-aachen.de/publications/download/1068/Zeyer--2018.pdf] | Interspeech, Sept 2018 | encoder-attention-decoder end-to-end model |
| 4.28% | | Purely sequence-trained neural networks for ASR based on lattice-free MMI [http://www.danielpovey.com/files/2016_interspeech_mmi.pdf] | September 2016 | HMM-TDNN trained with MMI + data augmentation (speed) + iVectors + 3 regularizations |
| 4.83% | | A time delay neural network architecture for efficient modeling of long temporal contexts [http://speak.clsp.jhu.edu/uploads/publications/papers/1048_pdf.pdf] | 2015 | HMM-TDNN + iVectors |
| 5.33% | 13.25% | Deep Speech 2: End-to-End Speech Recognition in English and Mandarin [http://arxiv.org/abs/1512.02595v1] | December 2015 | 9-layer model w/ 2 layers of 2D-invariant convolution & 7 recurrent layers, w/ 100M parameters trained on 11940h |
| 5.51% | 13.97% | LibriSpeech: an ASR Corpus Based on Public Domain Audio Books [http://www.danielpovey.com/files/2015_icassp_librispeech.pdf] | 2015 | HMM-DNN + pNorm* [http://www.danielpovey.com/files/2014_icassp_dnn.pdf] |
| 4.8%  | 14.5% | Letter-Based Speech Recognition with Gated ConvNets [https://arxiv.org/abs/1712.09444] | December 2017 | (Gated) ConvNet for AM going to letters + 4-gram LM |
| 8.01% | 22.49% | same, Kaldi [http://kaldi-asr.org/] | 2015 | HMM-(SAT)GMM |
| | 12.51% | Audio Augmentation for Speech Recognition [http://www.danielpovey.com/files/2015_interspeech_augmentation.pdf] | 2015 | TDNN + pNorm + speed up/down speech |



WSJ

(Possibly trained on more data than WSJ.)

| WER eval’92    | WER eval’93    | Paper          | Published | Notes   |
| :————- | :————- | :————- | :——– | :—–: |
| 3.47% | | Deep Recurrent Neural Networks for Acoustic Modelling [http://arxiv.org/pdf/1504.01482v1.pdf] | April 2015 | TC-DNN-BLSTM-DNN |
| 5.03% | 8.08% | Deep Speech 2: End-to-End Speech Recognition in English and Mandarin [http://arxiv.org/abs/1512.02595v1] | December 2015 | Humans |
| 3.63% | 5.66% | LibriSpeech: an ASR Corpus Based on Public Domain Audio Books [http://www.danielpovey.com/files/2015_icassp_librispeech.pdf] | 2015 | test-set on open vocabulary (i.e. harder), model = HMM-DNN + pNorm* [http://www.danielpovey.com/files/2014_icassp_dnn.pdf] |
| 3.60% | 4.98% | Deep Speech 2: End-to-End Speech Recognition in English and Mandarin [http://arxiv.org/abs/1512.02595v1] | December 2015 | 9-layer model w/ 2 layers of 2D-invariant convolution & 7 recurrent layers, w/ 100M parameters |
| 5.6% | | Convolutional Neural Networks-based Continuous Speech Recognition using Raw Speech Signal [http://infoscience.epfl.ch/record/203464/files/Palaz_Idiap-RR-18-2014.pdf] | 2014 | CNN over RAW speech (wav) |



Hub5’00 Evaluation (Switchboard / CallHome)

(Possibly trained on more data than SWB, but test set = full Hub5’00.)

| WER (SWB) | WER (CH) | Paper          | Published | Notes   |
| :——-  | :——- | :————- | :——– | :—–: |
| 5.0% | 9.1%  | The CAPIO 2017 Conversational Speech Recognition System [https://arxiv.org/abs/1801.00059] | December 2017 | 2 Dense LSTMs + 3 CNN-bLSTMs across 3 phonesets from previous Capio paper [https://pdfs.semanticscholar.org/d0ec/cd60d800308cd6e59810769b92b40961c09a.pdf] & AM adaptation using parameter averaging (5.6% SWB / 10.5% CH single systems) |
| 5.1% | 9.9%  | Language Modeling with Highway LSTM [https://arxiv.org/abs/1709.06436] | September 2017 | HW-LSTM LM trained with Switchboard+Fisher+Gigaword+Broadcast News+Conversations, AM from previous IBM paper [https://arxiv.org/abs/1703.02136]|
| 5.1% |       | The Microsoft 2017 Conversational Speech Recognition System [https://arxiv.org/abs/1708.06073] | August 2017 | ~2016 system + character-based dialog session aware (turns of speech) LSTM LM |
| 5.3% | 10.1% | Deep Learning-based Telephony Speech Recognition in the Wild [https://pdfs.semanticscholar.org/d0ec/cd60d800308cd6e59810769b92b40961c09a.pdf] | August 2017 | Ensemble of 3 CNN-bLSTM (5.7% SWB / 11.3% CH single systems)
| 5.5% | 10.3% | English Conversational Telephone Speech Recognition by Humans and Machines [https://arxiv.org/abs/1703.02136] | March 2017 | ResNet + BiLSTMs acoustic model, with 40d FMLLR + i-Vector inputs, trained on SWB+Fisher+CH, n-gram + model-M + LSTM + Strided (à trous) convs-based LM trained on Switchboard+Fisher+Gigaword+Broadcast |
| 6.3% | 11.9% | The Microsoft 2016 Conversational Speech Recognition System [http://arxiv.org/pdf/1609.03528v1.pdf] | September 2016 | VGG/Resnet/LACE/BiLSTM acoustic model trained on SWB+Fisher+CH, N-gram + RNNLM language model trained on Switchboard+Fisher+Gigaword+Broadcast |
| 6.6% | 12.2% | The IBM 2016 English Conversational Telephone Speech Recognition System [http://arxiv.org/pdf/1604.08242v2.pdf] | June 2016 | RNN + VGG + LSTM acoustic model trained on SWB+Fisher+CH, N-gram + “model M” + NNLM language model |
| 8.5% | 13% | Purely sequence-trained neural networks for ASR based on lattice-free MMI [http://www.danielpovey.com/files/2016_interspeech_mmi.pdf] | September 2016 | HMM-BLSTM trained with MMI + data augmentation (speed) + iVectors + 3 regularizations + Fisher |
| 9.2% | 13.3% | Purely sequence-trained neural networks for ASR based on lattice-free MMI [http://www.danielpovey.com/files/2016_interspeech_mmi.pdf] | September 2016 | HMM-TDNN trained with MMI + data augmentation (speed) + iVectors + 3 regularizations + Fisher (10% / 15.1% respectively trained on SWBD only) |
| 12.6% | 16% | Deep Speech: Scaling up end-to-end speech recognition [http://arxiv.org/abs/1412.5567] | December 2014 | CNN + Bi-RNN + CTC (speech to letters), 25.9% WER if trained only on SWB |
| 11% | 17.1% | A time delay neural network architecture for efficient modeling of long temporal contexts [http://speak.clsp.jhu.edu/uploads/publications/papers/1048_pdf.pdf] | 2015 | HMM-TDNN + iVectors |
| 12.6% | 18.4% | Sequence-discriminative training of deep neural networks [http://www.danielpovey.com/files/2013_interspeech_dnn.pdf] | 2013 | HMM-DNN +sMBR |
| 12.9% | 19.3% | Audio Augmentation for Speech Recognition [http://www.danielpovey.com/files/2015_interspeech_augmentation.pdf] | 2015 | HMM-TDNN + pNorm + speed up/down speech |
| 15% | 19.1% | Building DNN Acoustic Models for Large Vocabulary Speech Recognition [http://arxiv.org/abs/1406.7806v2] | June 2014  | DNN + Dropout |
| 10.4% | | Joint Training of Convolutional and Non-Convolutional Neural Networks [http://www.mirlab.org/conference_papers/International_Conference/ICASSP%202014/papers/p5609-soltau.pdf] | 2014 | CNN on MFSC/fbanks + 1 non-conv layer for FMLLR/I-Vectors concatenated in a DNN |
| 11.5% | | Deep Convolutional Neural Networks for LVCSR [http://www.cs.toronto.edu/%7Easamir/papers/icassp13_cnn.pdf] | 2013 | CNN |
| 12.2% | | Very Deep Multilingual Convolutional Neural Networks for LVCSR [http://arxiv.org/pdf/1509.08967v1.pdf] | September 2015 | Deep CNN (10 conv, 4 FC layers), multi-scale feature maps |
| 11.8% | 25.7% | Improved training of end-to-end attention models for speech recognition [https://www-i6.informatik.rwth-aachen.de/publications/download/1068/Zeyer--2018.pdf] | Interspeech, Sept 2018 | encoder-attention-decoder end-to-end model, trained on 300h SWB |



Rich Transcriptions

| WER RT-02 | WER RT-03 | WER RT-04 | Paper          | Published | Notes   |
| :——-  | :——– | :——– | :————- | :——– | :—–: |
| 8.1% | 8.0%  |       | The CAPIO 2017 Conversational Speech Recognition System [https://arxiv.org/abs/1801.00059] | April 2018 | 2 Dense LSTMs + 3 CNN-bLSTMs across 3 phonesets from previous Capio paper [https://pdfs.semanticscholar.org/d0ec/cd60d800308cd6e59810769b92b40961c09a.pdf] & AM adaptation using parameter averaging  |
| 8.2% | 8.1%  | 7.7%  | Language Modeling with Highway LSTM [https://arxiv.org/abs/1709.06436] | September 2017 | HW-LSTM LM trained with Switchboard+Fisher+Gigaword+Broadcast News+Conversations, AM from previous IBM paper [https://arxiv.org/abs/1703.02136]|
| 8.3% | 8.0%  | 7.7%  | English Conversational Telephone Speech Recognition by Humans and Machines [https://arxiv.org/abs/1703.02136] | March 2017 | ResNet + BiLSTMs acoustic model, with 40d FMLLR + i-Vector inputs, trained on SWB+Fisher+CH, n-gram + model-M + LSTM + Strided (à trous) convs-based LM trained on Switchboard+Fisher+Gigaword+Broadcast |



Fisher (RT03S FSH)

| WER     | Paper  | Published | Notes   |
| :—— | :—– | :——– | :—–: |
| 9.6% | Purely sequence-trained neural networks for ASR based on lattice-free MMI [http://www.danielpovey.com/files/2016_interspeech_mmi.pdf] | September 2016 | HMM-BLSTM trained with MMI + data augmentation (speed) + iVectors + 3 regularizations + SWBD |
| 9.8% | Purely sequence-trained neural networks for ASR based on lattice-free MMI [http://www.danielpovey.com/files/2016_interspeech_mmi.pdf] | September 2016 | HMM-TDNN trained with MMI + data augmentation (speed) + iVectors + 3 regularizations + SWBD |



TED-LIUM

| WER Test | Paper          | Published | Notes   |
| :——- | :————- | :——– | :—–: |
| 6.5% | The CAPIO 2017 Conversational Speech Recognition System [https://arxiv.org/abs/1801.00059] | April 2018 | TDNN + TDNN-LSTM + CNN-bLSTM + Dense TDNN-LSTM across two kinds of trees |
| 11.2% | Purely sequence-trained neural networks for ASR based on lattice-free MMI [http://www.danielpovey.com/files/2016_interspeech_mmi.pdf] | September 2016 | HMM-TDNN trained with LF-MMI + data augmentation (speed perturbation) + iVectors + 3 regularizations |
| 15.3% | TED-LIUM: an Automatic Speech Recognition dedicated corpus [https://pdfs.semanticscholar.org/1e0b/8416b9d2afb9b1ef87557958ef964cb4472b.pdf] | May 2014 | Multi-layer perceptron (MLP) with bottle-neck feature extraction |



CHiME (noisy speech)

| clean | real | sim | Paper | Published | Notes |
| :—— | :—– | :—– | :—– | :—– | :—–: |
| 3.34% | 21.79% | 45.05% | Deep Speech 2: End-to-End Speech Recognition in English and Mandarin [http://arxiv.org/abs/1512.02595v1] | December 2015 | 9-layer model w/ 2 layers of 2D-invariant convolution & 7 recurrent layers, w/ 68M parameters |
| 6.30% | 67.94% | 80.27% | Deep Speech: Scaling up end-to-end speech recognition [http://arxiv.org/abs/1412.5567] | December, 2014 |  CNN + Bi-RNN + CTC (speech to letters) |

TODO



PER


TIMIT

(So far, all results trained on TIMIT and tested on the standard test set.)

| PER     | Paper  | Published | Notes   |
| :—— | :—– | :——– | :—–: |
| 16.5%   | Phone recognition with hierarchical convolutional deep maxout networks [https://link.springer.com/content/pdf/10.1186%2Fs13636-015-0068-3.pdf] | September 2015 | Hierarchical maxout CNN + Dropout |
| 16.5%   | A Regularization Post Layer: An Additional Way how to Make Deep Neural Networks Robust [https://www.researchgate.net/profile/Jan_Vanek/publication/320038040_A_Regularization_Post_Layer_An_Additional_Way_How_to_Make_Deep_Neural_Networks_Robust/links/59f97fffaca272607e2f804a/A-Regularization-Post-Layer-An-Additional-Way-How-to-Make-Deep-Neural-Networks-Robust.pdf] | 2017 | DBN with last layer regularization |
| 16.7%   | Combining Time- and Frequency-Domain Convolution in Convolutional Neural Network-Based Phone Recognition [http://www.inf.u-szeged.hu/%7Etothl/pubs/ICASSP2014.pdf] | 2014 | CNN in time and frequency + dropout, 17.6% w/o dropout |
| 17.3%   | Segmental Recurrent Neural Networks for End-to-end Speech Recognition [https://arxiv.org/abs/1603.00223] | March 2016 | RNN-CRF on 24(x3) MFSC |
| 17.6%   | Attention-Based Models for Speech Recognition [http://arxiv.org/abs/1506.07503] | June 2015 | Bi-RNN + Attention |
| 17.7%   | Speech Recognition with Deep Recurrent Neural Networks [http://arxiv.org/abs/1303.5778v1] | March 2013 | Bi-LSTM + skip connections w/ RNN transducer (18.4% with CTC only) |
| 18.0%   | Learning Filterbanks from Raw Speech for Phone Recognition [https://arxiv.org/abs/1711.01161] | October 2017 | Complex ConvNets on raw speech w/ mel-fbanks init |
| 18.8%   | Wavenet: A Generative Model For Raw Audio [https://arxiv.org/pdf/1609.03499.pdf] | September 2016 | Wavenet architecture with mean pooling layer after residual block + few non-causal conv layers |
| 23%     | Deep Belief Networks for Phone Recognition [http://www.cs.toronto.edu/%7Easamir/papers/NIPS09.pdf] | 2009 | (first, modern) HMM-DBN |




LM

TODO



Noise-robust ASR

TODO



BigCorp™®-specific dataset

TODO?



Lexicon


	WER: word error rate


	PER: phone error rate


	LM: language model


	HMM: hidden markov model


	GMM: Gaussian mixture model


	DNN: deep neural network


	CNN: convolutional neural network


	DBN: deep belief network (RBM-based DNN)


	RNN: recurrent neural network


	LSTM: long short-term memory


	CTC: connectionist temporal classification


	MMI: maximum mutual information (MMI),


	MPE: minimum phone error


	sMBR: state-level minimum Bayes risk


	SAT: speaker adaptive training


	MLLR: maximum likelihood linear regression


	LDA: (in this context) linear discriminant analysis


	MFCC: Mel frequency cepstral coefficients [http://snippyhollow.github.io/blog/2014/09/25/classical-speech-recognition-features-in-one-picture/]


	FB/FBANKS/MFSC: Mel frequency spectral coefficients [http://snippyhollow.github.io/blog/2014/09/25/classical-speech-recognition-features-in-one-picture/]


	VGG: very deep convolutional neural networks from Visual Graphics Group, VGG is an architecture of 2 {3x3 convolutions} followed by 1 pooling, repeated




Source:  wer_are_we [https://github.com/syhw/wer_are_we/blob/master/README], Are we there yet ? [http://rodrigob.github.io/are_we_there_yet/build/]
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	DrQA: Open Domain Question Answering [https://github.com/facebookresearch/DrQA] by facebook on Wikipedia data


	Relation Extraction with Matrix Factorization and Universal Schemas [http://www.riedelcastro.org//publications/papers/riedel13relation.pdf]


	Towards a Formal Distributional Semantics: Simulating Logical Calculi with Tensors [http://www.aclweb.org/anthology/S13-1001]


	Presentation slides for MLN tutorial [https://github.com/clulab/nlp-reading-group/blob/master/fall-2015-resources/mln-summary-20150918.ppt]


	Presentation slides for QA applications of MLNs [https://github.com/clulab/nlp-reading-group/blob/master/fall-2015-resources/Markov%20Logic%20Networks%20for%20Natural%20Language%20Question%20Answering.pdf]


	Presentation slides [https://github.com/clulab/nlp-reading-group/blob/master/fall-2015-resources/poon-paper.pdf]





	[Neural Network Models for Paraphrase Identification, Semantic Textual Similarity, Natural Language Inference, and Question Answering [https://arxiv.org/abs/1806.04330v1]]


	Survey of Recent Advances in Visual Question Answering. [arxiv [https://arxiv.org/abs/1709.08203v1]]


	Survey of Visual Question Answering: Datasets and Techniques. [arxiv [https://arxiv.org/abs/1705.03865v2]]


	Visual Question Answering: A Survey of Methods and Datasets [arxiv [https://arxiv.org/abs/1607.05910v1]]





	Neural Responding Machine for Short-Text Conversation, arXiv:1503.02364 / ACL 2015 [Paper [http://arxiv.org/pdf/1503.02364]]


	A Neural Conversational Model, arXiv:1506.05869 [Paper [http://arxiv.org/pdf/1506.05869]]


	The Ubuntu Dialogue Corpus: A Large Dataset for Research in Unstructured Multi-Turn Dialogue Systems, arXiv:1506.08909 [Paper [http://arxiv.org/pdf/1506.08909]]


	Evaluating Prerequisite Qualities for Learning End-to-End Dialog Systems, arXiv:1511.06931 [Paper [http://arxiv.org/pdf/1511.06931]]


	Dialog-based Language Learning, arXiv:1604.06045, [Paper [http://arxiv.org/pdf/1604.06045]]


	Learning End-to-End Goal-Oriented Dialog, arXiv:1605.07683 [Paper [http://arxiv.org/pdf/1605.07683]]


	FAIR


	Towards AI-Complete Question Answering: A Set of Prerequisite Toy Tasks, arXiv:1502.05698 [Web [https://research.facebook.com/researchers/1543934539189348]] [Paper [http://arxiv.org/pdf/1502.05698.pdf]]


	Simple Question answering with Memory Networks, arXiv:1506.02075 [Paper [http://arxiv.org/abs/1506.02075]]


	“The Goldilocks Principle: Reading Children’s Books with Explicit Memory Representations”, ICLR 2016 [Paper [http://arxiv.org/abs/1511.02301]]






	DeepMind + Oxford [Paper [http://arxiv.org/pdf/1506.03340.pdf]]


	Teaching Machines to Read and Comprehend, arXiv:1506.03340 / NIPS 2015






	MetaMind [Paper [http://arxiv.org/pdf/1506.07285.pdf]]


	Ask Me Anything: Dynamic Memory Networks for Natural Language Processing, arXiv:1506.07285






	Virginia Tech. + MSR [Web [http://www.visualqa.org/]] [Paper [http://arxiv.org/pdf/1505.00468]]


	VQA: Visual Question Answering, arXiv:1505.00468 / CVPR 2015 SUNw:Scene Understanding workshop






	MPI + Berkeley [Web [https://www.mpi-inf.mpg.de/departments/computer-vision-and-multimodal-computing/research/vision-and-language/visual-turing-challenge/]] [Paper [http://arxiv.org/pdf/1505.01121]]


	Ask Your Neurons: A Neural-based Approach to Answering Questions about Images, arXiv:1505.01121






	Univ. Toronto [Paper [http://arxiv.org/pdf/1505.02074]] [Dataset [http://www.cs.toronto.edu/%7Emren/imageqa/data/cocoqa/]]


	Exploring Models and Data for Image Question Answering, arXiv:1505.02074 / ICML 2015 deep learning workshop






	Baidu + UCLA [Paper [http://arxiv.org/pdf/1505.05612]] [Dataset]


	Are You Talking to a Machine? Dataset and Methods for Multilingual Image Question Answering, arXiv:1505.05612 / NIPS 2015






	SNU + NAVER [Paper [http://arxiv.org/abs/1606.01455]]


	Multimodal Residual Learning for Visual QA, arXiv:1606:01455






	UC Berkeley + Sony [Paper [https://arxiv.org/pdf/1606.01847]]


	Multimodal Compact Bilinear Pooling for Visual Question Answering and Visual Grounding, arXiv:1606.01847






	Postech [Paper [http://arxiv.org/pdf/1606.03647.pdf]]


	Training Recurrent Answering Units with Joint Loss Minimization for VQA, arXiv:1606.03647






	SNU + NAVER [Paper [http://arxiv.org/abs/1610.04325]]


	Hadamard Product for Low-rank Bilinear Pooling, arXiv:1610.04325






	Video QA


	CMU + UTS [paper [http://arxiv.org/abs/1511.04670]]


	Uncovering Temporal Context for Video Question and Answering, arXiv:1511.04670






	KIT + MIT + Univ. Toronto [Paper [http://arxiv.org/abs/1512.02902]] [Dataset [http://movieqa.cs.toronto.edu/home/]]


	MovieQA: Understanding Stories in Movies through Question-Answering, arXiv:1512.02902
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	Literature Review: Chatbots & Conversational Experiences [https://studio.carnegiemuseums.org/literature-review-chatbots-conversational-experiences-566de218f92a]


	The Rapidly Changing Landscape of Conversational Agents [https://arxiv.org/abs/1803.08419v2]


	The Rise of Bots: A Survey of Conversational Interfaces, Patterns, and Paradigms [https://www.researchgate.net/publication/317418656_The_Rise_of_Bots_A_Survey_of_Conversational_Interfaces_Patterns_and_Paradigms]


	awesome-ChatBots [https://github.com/technopreneurG/awesome-ChatBots]


	awesome-conversational [https://github.com/mortenjust/awesome-conversational]


	Conversational UI: How to walk the talk [https://www.slideshare.net/stephengay/conversational-ui-how-to-walk-the-talk]


	5 Reasons Why You Should Be Using Conversational Surveys [http://customerthink.com/5-reasons-why-you-should-be-using-conversational-surveys/]


	On chat as interface [https://medium.com/@acroll/on-chat-as-interface-92a68d2bf854]


	The State of Voice User Experience [https://medium.com/@Punchcut/the-state-of-voice-user-experience-48f4a0c3d628]


	Replacing Surveys With Chatbot Conversations [https://chatbotsmagazine.com/replacing-surveys-with-chatbot-conversations-8295614af367]


	A SURVEY OF VARIOUS CHATBOT IMPLEMENTATION TECHNIQUES [https://pdfs.semanticscholar.org/8e60/5c49d4a7cba9bf077d97b401ba78aafe693f.pdf]


	Chatbot Infographic [http://www.oracle.com/us/technologies/mobile/chatbot-infographic-3672253.pdf]


	Design Framework for Chatbots [https://chatbotsmagazine.com/design-framework-for-chatbots-aa27060c4ea3]








Startups

Back to top


	Speech Recognition Startups - AngelList [https://angel.co/speech-recognition]


	Techcrunch: Speech Recognition [https://techcrunch.com/tag/speech-recognition/]


	Top 10 Startups Building Speech-to-text Conversion Solutions [https://vitalflux.com/top-10-startups-building-speech-text-conversion-solutions/]


	Three Startups That Lead the Way in Voice Recognition [https://www.rocketspace.com/corporate-innovation/three-startups-that-lead-the-way-in-voice-recognition]


	AI for Voice Transcription – Comparing Upcoming Startups and Established Players [https://www.techemergence.com/ai-for-voice-transcription/]


	Which startups are making real progress in speech recognition? [https://www.quora.com/Which-startups-are-making-real-progress-in-speech-recognition]


	voice-recognition-companies-alexa-accelerator-2017 [https://www.globalme.net/blog/voice-recognition-companies-alexa-accelerator-2017]


	Nine things this startup has done better than Google, Apple and Amazon [https://economictimes.indiatimes.com/small-biz/startups/features/nine-things-this-startup-has-done-better-than-google-apple-and-amazon-liv-ai/articleshow/61995233.cms]


	AI led speech recognition tech startup Liv.ai breaks the lingo barriers for businesses, end-users [https://cio.economictimes.indiatimes.com/news/business-analytics/ai-led-speech-recognition-tech-startup-liv-ai-breaks-the-lingo-barriers-for-businesses-end-users/62561818]


	20 fascinating Asian startups you should know about [https://www.uniphore.com/news/20-fascinating-asian-startups-you-should-know-about]


	Uniphore is 10! [https://www.uniphore.com/blog/2018/05/uniphore-is-10]


	Technology trends for 2018: Voice recognition [https://startups.co.uk/tech-trends-2018-voice-recognition/]


	Voice Tech Landscape: 150+ Infrastructure, Horizontal and Vertical Startups Mapped and Analysed [https://medium.com/point-nine-news/voice-tech-landscape-150-startups-mapped-and-analysed-82c5adaf710]


	The Voice Enabled Revolution [https://medium.com/startup-grind/the-voice-enabled-revolution-f35f751c2f77]


	voice-recognition [https://bostonstartupsguide.com/tag/voice-recognition/]


	Indian start-ups bet on speech recognition tech [https://www.thehindubusinessline.com/info-tech/Indian-start-ups-bet-on-speech-recognition-tech/article20847021.ece]


	acquisitions: Speech Recognition [https://index.co/market/speech-recognition/acquisitions]


	Exclusive: Speech recognition startup Uniphore raises Series B round [https://www.vccircle.com/exclusive-speech-recognition-startup-uniphore-raises-series-b-round/]


	Why India’s speech-based AI companies can’t understand Hyderabadi [https://factordaily.com/speech-ai-india/]


	Microsoft acquires speech recognition AI startup Semantic Machines [https://www.bizjournals.com/boston/news/2018/05/21/microsoft-acquires-speech-recognition-ai-startup.html]


	NVIDIA Invests in Speech Recognition Startup Deepgram [https://blogs.nvidia.com/blog/2018/03/26/nvidia-invests-in-speech-recognition-startup-deepgram/]


	Crunchbase: Speech Recognition [https://www.crunchbase.com/search/organizations/field/organizations/categories/24dad27e-6a49-ccc1-ec31-854b73d60d16]


	montreal-fluent-ai-startup-helping-speech-recognition [http://www.planetweb.ca/profiles/montreal-fluent-ai-startup-helping-speech-recognition/]


	Venture Reader: Top speech recognition Companies [https://www.ventureradar.com/keyword/speech%20recognition]


	top-7-chatbot-platforms-to-build-bots-for-your-business [https://www.analyticsinsight.net/top-7-chatbot-platforms-to-build-bots-for-your-business/]


	Top 10 Best Chatbot Builders & Chat Bot Building Platforms 2018 [https://bloggerlocal.com/national/reviews/best-chatbot-builders-and-chat-bot-buildling-platforms]
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	speech-language-processing [https://github.com/edobashira/speech-language-processing] : A curated list of speech and natural language processing resources


	DeepSpeech [https://github.com/mozilla/DeepSpeech] : A TensorFlow implementation of Baidu’s DeepSpeech architecture


	TextBlob [https://github.com/sloria/TextBlob] : Simple, Pythonic, text processing–Sentiment analysis, part-of-speech tagging, noun phrase extraction, translation, and more. https://textblob.readthedocs.io/


	lucida [https://github.com/claritylab/lucida] : Speech and Vision Based Intelligent Personal Assistant




lucida high level archtecture:

[image: https://raw.githubusercontent.com/claritylab/lucida/master/high_level.png]high_level


	annyang [https://github.com/TalAter/annyang] : Speech recognition for your site https://www.talater.com/annyang/


	kaldi [https://github.com/kaldi-asr/kaldi] : This is now the official location of the Kaldi project. http://kaldi-asr.org


	speech_recognition [https://github.com/Uberi/speech_recognition] : Speech recognition module for Python, supporting several engines and APIs, online and offline. https://pypi.org/project/SpeechRecognition/


	juliusjs [https://github.com/zzmp/juliusjs] : A speech recognition library for the web https://zzmp.github.io/juliusjs


	speech-to-text-wavenet [https://github.com/buriburisuri/speech-to-text-wavenet] : Speech-to-Text-WaveNet : End-to-end sentence level English speech recognition based on DeepMind’s WaveNet and tensorflow


	translate-shell [https://github.com/soimort/translate-shell] :  Command-line translator using Google Translate, Bing Translator, Yandex.Translate, DeepL Translator, etc. https://www.soimort.org/translate-shell


	Automatic_Speech_Recognition [https://github.com/zzw922cn/Automatic_Speech_Recognition] : End-to-end Automatic Speech Recognition for Madarian and English in Tensorflow


	say_what [https://github.com/joshnewlan/say_what] : Using speech-to-text to fully check out during con calls


	pocketsphinx [https://github.com/cmusphinx/pocketsphinx] : PocketSphinx is a lightweight speech recognition engine, specifically tuned for handheld and mobile devices, though it works equally well on the desktop


	facebookresearch/wav2letter [https://github.com/facebookresearch/wav2letter] : Facebook AI Research Automatic Speech Recognition Toolkit


	tensorflow-speech-recognition [https://github.com/pannous/tensorflow-speech-recognition] : Speech recognition using the tensorflow deep learning framework, sequence-to-sequence neural networks


	prose [https://github.com/jdkato/prose] : A Golang library for text processing, including tokenization, part-of-speech tagging, and named-entity extraction.


	voice-elements [https://github.com/zenorocha/voice-elements] : Web Component wrapper to the Web Speech API, that allows you to do voice recognition and speech synthesis using Polymer http://zenorocha.github.io/voice-elements/


	aeneas [https://github.com/readbeyond/aeneas] : aeneas is a Python/C library and a set of tools to automagically synchronize audio and text (aka forced alignment) http://www.readbeyond.it/aeneas/


	pocketsphinx.js [https://github.com/syl22-00/pocketsphinx.js] : Speech recognition in JavaScript


	tacotron [https://github.com/Kyubyong/tacotron] : A TensorFlow Implementation of Tacotron: A Fully End-to-End Text-To-Speech Synthesis Model


	marytts [https://github.com/marytts/marytts] : MARY TTS – an open-source, multilingual text-to-speech synthesis system written in pure java http://mary.dfki.de


	sphinx4 [https://github.com/cmusphinx/sphinx4] : Pure Java speech recognition library http://cmusphinx.sourceforge.net


	MessengerKit [https://github.com/steve228uk/MessengerKit] : A UI framework for building messenger interfaces on iOS


	python_speech_features [https://github.com/jameslyons/python_speech_features] : This library provides common speech features for ASR including MFCCs and filterbank energies.


	speak.js [https://github.com/kripken/speak.js] : Text-to-Speech in JavaScript using eSpeak


	say.js [https://github.com/Marak/say.js] : TTS (text to speech) for node.js. send text from node.js to your speakers.


	tacotron [https://github.com/keithito/tacotron] : A TensorFlow implementation of Google’s Tacotron speech synthesis with pre-trained model


	gTTS [https://github.com/pndurette/gTTS] : Python library and CLI tool to interface with Google Translate’s text-to-speech API http://gtts.readthedocs.org/


	loop [https://github.com/facebookresearch/loop] : A method to generate speech across multiple speakers


	react-simple-chatbot [https://github.com/LucasBassetti/react-simple-chatbot] : Easy way to create conversation chats


	deepvoice3_pytorch [https://github.com/r9y9/deepvoice3_pytorch] : PyTorch implementation of convolutional neural networks-based text-to-speech synthesis models https://r9y9.github.io/deepvoice3_pytorch/


	watson-developer-cloud/speech-to-text-nodejs [https://github.com/watson-developer-cloud/speech-to-text-nodejs] : Sample Node.js Application for the IBM Watson Speech to Text Service https://speech-to-text-demo.ng.bluemix.net/


	wer_are_we [https://github.com/syhw/wer_are_we] : Attempt at tracking states of the arts and recent results (bibliography) on speech recognition.


	speech-recognition-speech-synthesis-papers [https://github.com/zzw922cn/awesome-speech-recognition-speech-synthesis-papers] :Automatic Speech Recognition, Speaker Verification, Speech Synthesis, Language Modeling


	artyom.js [https://github.com/sdkcarlos/artyom.js] : A voice control - voice commands - speech recognition and speech synthesis javascript library. Create your own siri,google now or cortana with Google Chrome within your website. https://sdkcarlos.github.io/sites/artyom.html


	julius [https://github.com/julius-speech/julius] : Open-Source Large Vocabulary Continuous Speech Recognition Engine


	deepspeech.pytorch [https://github.com/SeanNaren/deepspeech.pytorch] : Speech Recognition using DeepSpeech2.


	Alibaba-MIT-Speech [https://github.com/alibaba/Alibaba-MIT-Speech] : Alibaba speech technology


	ark-tweet-nlp [https://github.com/brendano/ark-tweet-nlp] : CMU ARK Twitter Part-of-Speech Tagger http://www.ark.cs.cmu.edu/TweetNLP/


	kaldi-gstreamer-server [https://github.com/alumae/kaldi-gstreamer-server] : Real-time full-duplex speech recognition server, based on the Kaldi toolkit and the GStreamer framwork.


	speechpy [https://github.com/astorfi/speechpy] : SpeechPy - A Library for Speech Processing and Recognition: http://speechpy.readthedocs.io/en/latest/


	web-speech-api [https://github.com/mdn/web-speech-api] : A repository for demos illustrating features of the Web Speech API. See https://developer.mozilla.org/en-US/docs/Web/API/Web_Speech_API for more details.


	termit [https://github.com/pawurb/termit] : Translations with speech synthesis in your terminal as a ruby gem


	parrot [https://github.com/sotelo/parrot] : RNN-based generative models for speech.


	java-speech-api [https://github.com/lkuza2/java-speech-api] : The J.A.R.V.I.S. Speech API is designed to be simple and efficient, using the speech engines created by Google to provide functionality for parts of the API. Essentially, it is an API written in Java, including a recognizer, synthesizer, and a microphone capture utility. The project uses Google services for the synthesizer and recognizer.


	google-speech-v2 [https://github.com/gillesdemey/google-speech-v2] : Reverse Engineering Google’s Speech To Text API (v2)


	uSpeech [https://github.com/arjo129/uSpeech] : Speech recognition toolkit for the arduino


	SpeechRecognitionView [https://github.com/zagum/SpeechRecognitionView] : Google Now” style animation for Speech Recognizer.


	speech2text [https://github.com/taf2/speech2text] : Using Google Speech to Text API Provide a Simple Interface to Convert Audio Files http://calltrackingmetrics.com/


	pyttsx [https://github.com/RapidWareTech/pyttsx] : Cross-platform text-to-speech wrapper


	segan [https://github.com/santi-pdp/segan] : Speech Enhancement Generative Adversarial Network in TensorFlow


	tacotron [https://github.com/google/tacotron] : Audio samples accompanying publications related to Tacotron, an end-to-end speech synthesis model. https://google.github.io/tacotron


	caffe-speech-recognition [https://github.com/pannous/caffe-speech-recognition] : Speech Recognition with the Caffe deep learning framework, migrating to https://github.com/pannous/tensorflow-speech-recognition


	SpeechKITT [https://github.com/TalAter/SpeechKITT] : A flexible GUI for Speech Recognition


	dc_tts [https://github.com/Kyubyong/dc_tts] : A TensorFlow Implementation of DC-TTS: yet another text-to-speech model


	watson-word-watcher [https://github.com/dannguyen/watson-word-watcher] : A proof of concept using IBM’s Speech-to-Text API to do quick-and-dirty transcriptions


	node-speakable [https://github.com/sreuter/node-speakable] : A continuous speech recognition module for node.js


	World [https://github.com/mmorise/World] : A high-quality speech analysis, manipulation and synthesis system


	tensorflow_speech_recognition_demo [https://github.com/llSourcell/tensorflow_speech_recognition_demo] : This is the code for ‘How to Make a Simple Tensorflow Speech Recognizer’ by @Sirajology on Youtube


	google-tts [https://github.com/hiddentao/google-tts] : Javascript API for the Google Text-to-Speech engine


	DeepSpeech [https://github.com/PaddlePaddle/DeepSpeech] : A PaddlePaddle implementation of DeepSpeech2 architecture for ASR.


	deepspeech.torch [https://github.com/SeanNaren/deepspeech.torch] : Speech Recognition using DeepSpeech2 network and the CTC activation function.


	espnet [https://github.com/espnet/espnet] : End-to-End Speech Processing Toolkit https://espnet.github.io/espnet/


	pyannote-audio [https://github.com/pyannote/pyannote-audio] : Neural building blocks for speaker diarization: speech activity detection, speaker change detection, speaker embedding


	react-native-speech [https://github.com/naoufal/react-native-speech] : A text-to-speech library for React Native.


	open-speech-recording [https://github.com/petewarden/open-speech-recording] : Web application to record speech for an open data set


	deepvoice [https://github.com/israelg99/deepvoice] : Deep Voice: Real-time Neural Text-to-Speech


	speech [https://github.com/awni/speech] : A PyTorch Implementation of End-to-End Models for Speech-to-Text


	attention-lvcsr [https://github.com/rizar/attention-lvcsr] : End-to-End Attention-Based Large Vocabulary Speech Recognition


	nexmo-node [https://github.com/Nexmo/nexmo-node] : Nexmo REST API client for Node.js. API support for SMS, Voice, Text-to-Speech, Numbers, Verify (2FA) and more.


	text-to-speech-nodejs [https://github.com/watson-developer-cloud/text-to-speech-nodejs] : Sample Node.js Application for the IBM Watson Text to Speech Service


	speech-denoising-wavenet [https://github.com/drethage/speech-denoising-wavenet] : A neural network for end-to-end speech denoising


	kaldi-lstm [https://github.com/dophist/kaldi-lstm] : C++ implementation of LSTM (Long Short Term Memory), in Kaldi’s nnet1 framework. Used for automatic speech recognition, possibly language modeling etc, the training can be switched between CPU and GPU(CUDA). This repo is now merged into official Kaldi codebase(Karel’s setup), so this repo is no longer maintained, please check out the Kaldi proje…


	gantts [https://github.com/r9y9/gantts] : PyTorch implementation of GAN-based text-to-speech synthesis and voice conversion (VC)


	react-voice-components [https://github.com/grvcoelho/react-voice-components] : Set of React components that use the Web Speech API to bring voice experience to React applications


	speech-router [https://github.com/lukasolson/speech-router] : A way to utilize Chrome’s speech recognition APIs to perform actions when specific text is heard.


	android-speech [https://github.com/gotev/android-speech] : Android speech recognition and text to speech made easy http://gotev.github.io/android-speech/


	tensorflow_end2end_speech_recognition [https://github.com/hirofumi0810/tensorflow_end2end_speech_recognition] : End-to-End speech recognition implementation base on TensorFlow (CTC, Attention, and MTL training)


	Speech_Recognition_with_Tensorflow [https://github.com/thomasschmied/Speech_Recognition_with_Tensorflow] : Implementation of a seq2seq model for Speech Recognition using the latest version of TensorFlow. Architecture similar to Listen, Attend and Spell.


	pocketsphinx-python [https://github.com/bambocher/pocketsphinx-python] : Python interface to CMU Sphinxbase and Pocketsphinx libraries
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Google


	Cloud Speech API [https://cloud.google.com/speech-to-text/docs/reference/rest/]


	text-to-speech [https://cloud.google.com/text-to-speech/]


	speech-to-text [https://cloud.google.com/speech-to-text/]


	codelabs: Speech to Text Transcription with the Cloud Speech-to-Text API [https://codelabs.developers.google.com/codelabs/cloud-speech-intro/index.html?index=..%2F..%2Findex#0]


	Google Cloud Speech API : Node.js example [https://codelabs.developers.google.com/codelabs/cloud-speech-nodejs/index.html?index=..%2F..%2Findex#0]


	Speaking with a Webpage - Streaming speech transcripts [https://codelabs.developers.google.com/codelabs/speaking-with-a-webpage/index.html?index=..%2F..%2Findex#0]


	Using the Speech-to-Text API with C# [https://codelabs.developers.google.com/codelabs/cloud-speech-text-csharp/index.html?index=..%2F..%2Findex#0]


	Using the Text-to-Speech API with C# [https://codelabs.developers.google.com/codelabs/cloud-text-speech-csharp/index.html?index=..%2F..%2Findex#0]


	Classify Text into Categories with the Natural Language API [https://codelabs.developers.google.com/codelabs/cloud-nl-text-classification/index.html?index=..%2F..%2Findex#0]


	Using the Natural Language API from Google Docs [https://codelabs.developers.google.com/codelabs/nlp-from-google-docs/index.html?index=..%2F..%2Findex#0]


	Entity, Sentiment, and Syntax Analysis with the Natural Language API [https://codelabs.developers.google.com/codelabs/cloud-nl-intro/index.html?index=..%2F..%2Findex#0]


	Using the Natural Language API with C# [https://codelabs.developers.google.com/codelabs/cloud-natural-language-csharp/index.html?index=..%2F..%2Findex#0]


	Using the Natural Language API with Ruby [https://codelabs.developers.google.com/codelabs/cloud-natural-language-ruby/index.html?index=..%2F..%2Findex#0]






Microsoft


	Bing Speech [https://azure.microsoft.com/en-us/services/cognitive-services/speech/]


	Translator Speech [https://azure.microsoft.com/en-us/services/cognitive-services/translator-speech-api/]


	Speaker Recognition [https://azure.microsoft.com/en-us/services/cognitive-services/speaker-recognition/]


	Custom Speech [https://azure.microsoft.com/en-us/services/cognitive-services/custom-speech-service/]


	Speech Services  [https://azure.microsoft.com/en-us/services/cognitive-services/speech-services/]


	Language Understanding [https://azure.microsoft.com/en-us/services/cognitive-services/language-understanding-intelligent-service/]
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Evolution of Search
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The holy grail of ASR
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Example App flow:
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QA flow:
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IBM Watson(DeepQA) :

[image: https://researcher.watson.ibm.com/researcher/files/us-mike.barborak/DeepQA-Arch.PNG]DeepQA-Arch



Alexa/Echo:

[image: https://3lhowb48prep40031529g5yj-wpengine.netdna-ssl.com/wp-content/uploads/2016/08/alexa_skills_kit_architecture_diagram.png]alexa_skills_kit_architecture_diagram

[image: https://cdn-images-1.medium.com/max/880/0*Ms9HNob9HyWcWkbk.png]Ms9HNob9HyWcWkbk


	Build an Alexa Skill with Python and AWS Lambda [https://moduscreate.com/blog/build-an-alexa-skill-with-python-and-aws-lambda/]






Google speech services:

[image: https://cdn-images-1.medium.com/max/880/0*HBp13IJewSkrPZhb.png]HBp13IJewSkrPZhb



Google assistant(Actions workflow)
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Mobile voice assistants architecture
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The complete ASR Infograph:
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	Why do we need self-driving cars? [https://www.quora.com/Why-do-we-need-self-driving-cars-1]
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Autonomy Levels

SAE (J3016)

Back to top





	SAE Level
	Name
	Narrative definition
	Execution of
steering and
acceleration/
deceleration
	Monitoring of driving environment
	Fallback performance of dynamic driving task
	System capability (driving modes)



	Human driver monitors the driving environment



	0
	No Automation
	The full-time performance by the human driver of all aspects of the dynamic driving task, even when "enhanced by warning or intervention systems"
	Human driver
	Human driver
	Human driver
	n/a



	1
	Driver Assistance
	The driving mode-specific execution by a driver assistance system of "either steering or acceleration/deceleration"
	using information about the driving environment and with the expectation that the human driver performs all remaining aspects of the dynamic driving task
	Human driver and system
	Some driving modes



	2
	Partial Automation
	The driving mode-specific execution by one or more driver assistance systems of both steering and acceleration/deceleration
	System



	Automated driving system monitors the driving environment



	3
	Conditional Automation
	The driving mode-specific performance by an automated driving system of all aspects of the dynamic driving task
	with the expectation that the human driver will respond appropriately to a request to intervene
	System
	System
	Human driver
	Some driving modes



	4
	High Automation
	even if a human driver does not respond appropriately to a request to intervene
	System
	Many driving modes



	5
	Full Automation
	under all roadway and environmental conditions that can be managed by a human driver
	All driving modes



Note: As of today, no car manufacturer has achieved level 3 or higher in production, although several have produced demonstration vehicles.
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	SAIL-TOYOTA Center for AI Research at Stanford [http://aicenter.stanford.edu/research/]
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	MIT: Perception and Perspective in Robotic [https://people.csail.mit.edu/paulfitz/pub/cogsci03perception.pdf]


	Sensing/Perception [https://www.cpp.edu/%7Eftang/courses/CS521/notes/sensing.pdf]


	Touch and tactile perception
for robots [http://people.ciirc.cvut.cz/%7Ehlavac/TeachPresEn/55AutonomRobotics/140TactileRobotics.pdf]


	Cognitive architecture for robot perception and learning
based on human-robot interaction [http://vislab.isr.ist.utl.pt/wp-content/uploads/2015/10/IROS2015_workshop_Uriel_Martinez.pdf]


	Revisiting Active Perception [https://arxiv.org/ftp/arxiv/papers/1603/1603.02729.pdf]


	Perception: Sensors for Mobile Robots [http://web.eecs.utk.edu/%7Eleparker/Courses/CS594-fall08/Lectures/Sept-16-Perception-1.pdf]


	Intelligent perception and control for space robotics [http://web.cs.ucla.edu/%7Edt/papers/mva08/mva08.pdf]
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	Control in Robotics [http://ieeecss.org/sites/ieeecss.org/files/documents/IoCT-Part1-04Robotics.pdf]


	Robot
Manipulator
Control
Theory and Practice [http://www.robot.bmstu.ru/files/books/Robot%20Manipulator%20Control%20Theory%20and%20Practice%20-%20Frank%20L.Lewis.pdf]


	Robot Contro [https://see.stanford.edu/materials/aiircs223a/handout8_Control.pdf]


	Robot Dynamics and Control [http://home.deib.polimi.it/gini/robot/docs/spong.pdf]


	https://pdfs.semanticscholar.org/5bb5/ed04e2d2953b80391bc8f14c680f783ea0c4.pdf


	Robot Dynamics and
Control [https://www.cds.caltech.edu/%7Emurray/books/MLS/pdf/mls94-manipdyn_v1_2.pdf]


	Introduction to Robotics [http://engineering.nyu.edu/mechatronics/smart/Archive/intro_to_rob/Intro2Robotics.pdf]


	MOTION PLANNING AND CONTROL [https://nptel.ac.in/courses/112108093/module7/lecture.pdf]


	Handbook-mcontrol [https://users.dimi.uniud.it/%7Eantonio.dangelo/Robotica/2012/helper/Handbook-mcontrol.pdf]


	Control Theory [https://ipvs.informatik.uni-stuttgart.de/mlr/marc/teaching/13-Robotics/08-controlTheory.pdf]
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	Deepmind: Deep Learning for Robots [http://raiahadsell.com/uploads/3/6/4/2/36428762/erf2017_keynote_talk.pdf]


	Deep Learning for Robotics [https://simons.berkeley.edu/sites/default/files/docs/5928/simonsmlbootcamp2017.pdf]


	stanford: deep learning for robotics [https://www.cs.stanford.edu/people/asaxena/papers/ianlenz_phdthesis.pdf]


	Deep Learning in Robotics: A Review of Recent Research [https://arxiv.org/ftp/arxiv/papers/1707/1707.07217.pdf]


	Deep Learning for Robotics - Prof. Pieter Abbeel - NIPS 2017 Keynote [https://www.youtube.com/watch?v=TyOooJC_bLY]


	The Limits and Potentials of Deep Learning for Robotics [https://arxiv.org/pdf/1804.06557.pdf]


	NVIDIA’s Deep Learning AI Trains Robots to Copy and Execute Human Actions [https://www.analyticsvidhya.com/blog/2018/05/nvidias-deep-learning-ai-trains-robots-to-copy-and-execute-human-actions/]


	Deep-learning in Mobile Robotics - from Perception to Control Systems: A Survey on Why and Why not [https://www.researchgate.net/publication/311805526_Deep-learning_in_Mobile_Robotics_-_from_Perception_to_Control_Systems_A_Survey_on_Why_and_Why_not]


	Machine Learning Application in Robotics [https://www.cs.rpi.edu/twiki/pub/RoboticsWeb/ReadingGroup/ML-Robotics.pdf]


	Robot Learning - Three case studies in
Robotics and Machine Learning
 [https://pdfs.semanticscholar.org/6266/a91ab2d02a1d3afda8b848ecf276757ed7f7.pdf]


	Intel nervana: Deep Learning for Robotics [https://www.slideshare.net/nervanasys/deep-learning-for-robotics]


	Statement on Artificial
Intelligence,
Robotics and
‘Autonomous’
Systems 2018 [http://ec.europa.eu/research/ege/pdf/ege_ai_statement_2018.pdf]


	Machine learning powers
autonomous industrial systems  [http://www.ti.com/lit/wp/sszy032/sszy032.pdf]


	Deep	Learning	for	Robotics
Pieter	Abbeel [https://orfe.princeton.edu/%7Ealaink/SmartDrivingCars/PDFs/2017_12_xx_NIPS-keynote-final.pdf]
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	Teaching Robots Presence: What You Need to Know About SLAM [https://blog.cometlabs.io/teaching-robots-presence-what-you-need-to-know-about-slam-9bf0ca037553]


	Robotic Mapping: Simultaneous Localization and Mapping (SLAM) [https://www.gislounge.com/robotic-mapping-simultaneous-localization-and-mapping-slam/]


	What Does The Future Hold For SLAM Robotics? [https://www.forbes.com/sites/quora/2017/12/22/what-does-the-future-hold-for-slam-robotics/#59ed7dfd1856]


	simulations [http://blogofrog.com/tag/simulations.html]


	Robotic mapping [https://en.wikipedia.org/wiki/Robotic_mapping]


	Matlab Toolbox of Kalman Filtering applied to Simultaneous Localization and Mapping [http://eia.udg.es/%7Eqsalvi/Slam.zip]


	Simultaneous localization and mapping [https://en.wikipedia.org/wiki/Simultaneous_localization_and_mapping]


	The Cumulative Levels of SLAM Competence [https://medium.com/slamcore-blog/the-cumulative-levels-of-slam-competence-5576f33c1c2a]


	Probabilistic Robotics [http://www.probabilistic-robotics.org/]


	SLAM for Dummies  [https://ocw.mit.edu/courses/aeronautics-and-astronautics/16-412j-cognitive-robotics-spring-2005/projects/1aslam_blas_repo.pdf]


	Andrew Davison: Research [http://www.doc.ic.ac.uk/%7Eajd/index.html]


	openslam [https://openslam-org.github.io/]


	FootSLAM and PlaceSLAM  [https://web.archive.org/web/20120313064730/http://www.kn-s.dlr.de/indoornav/footslam_video.html]


	List of SLAM Methods [https://en.wikipedia.org/wiki/List_of_SLAM_Methods]


	Kalman filter [https://en.wikipedia.org/wiki/Kalman_filter]


	Online demo of the Kalman Filter [http://www.data-assimilation.net/Tools/AssimDemo/?method=KF]


	The Kalman Filter [http://www.cs.unc.edu/%7Ewelch/kalman/]


	Design and use Kalman filters in MATLAB and Simulink [https://in.mathworks.com/discovery/kalman-filter.html]


	An Introduction to the Kalman Filter [http://www.cs.unc.edu/%7Etracker/media/pdf/SIGGRAPH2001_CoursePack_08.pdf]


	How a Kalman filter works, in pictures [http://www.bzarg.com/p/how-a-kalman-filter-works-in-pictures/]
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	Reinforcement-Learning-in-Robotics [https://github.com/tangzhenyu/Reinforcement-Learning-in-Robotics]


	Reinforcement learning in robotics [https://vmayoral.github.io/robots,/ai,/deep/learning,/rl,/reinforcement/learning/2016/07/06/rl-intro/]


	CMU: Reinforcement Learning in Robotics: A Survey [https://www.ri.cmu.edu/publications/reinforcement-learning-in-robotics-a-survey/]


	Reinforcement Learning in Robotics:
A Survey [https://www.ias.informatik.tu-darmstadt.de/uploads/Publications/Kober_IJRR_2013.pdf]


	Making a robot learn how to move, part 2 – reinforcement learning in the real, wild world [https://towardsdatascience.com/making-a-robot-learn-how-to-move-part-2-reinforcement-learning-in-the-real-wild-world-9427da7b9b21]


	Deep Reinforcement Learning for Robotics [http://www.fujitsu.com/us/Images/Panel3_Pieter_Abbeel.pdf]


	Google: Scalable Deep Reinforcement Learning for Robotic Manipulation [https://ai.googleblog.com/2018/06/scalable-deep-reinforcement-learning.html]


	Google X’s Deep Reinforcement Learning in Robotics using Vision [https://hackernoon.com/google-xs-deep-reinforcement-learning-in-robotics-using-vision-7a78e87ab171]


	Overview on Reinforcement Learning for
Robotics [https://openreview.net/pdf?id=rkNzJ4m0-]


	How Deep Reinforcement Learning Will Make Robots Smarter [https://www.forbes.com/sites/danielnewman/2017/05/11/how-deep-reinforcement-learning-will-make-robots-smarter/#2cd08bdb433a]


	NVIDIA Webinar — Deep Reinforcement Learning in Robotics with NVIDIA Jetson [https://devtalk.nvidia.com/default/topic/1035408/jetson-tx1/nvidia-webinar-mdash-deep-reinforcement-learning-in-robotics-with-nvidia-jetson/]
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	Planning algorithms [http://planning.cs.uiuc.edu/]


	Navigation and path planning for robotics [https://pdfs.semanticscholar.org/ddca/e7df6b735b9670ef708acc3cb879d2a0bbad.pdf]


	Robot Motion Planning [http://ais.informatik.uni-freiburg.de/teaching/ss11/robotics/slides/18-robot-motion-planning.pdf]


	Reflections on Designing a Virtual Highway Path Planner Part 1 [https://medium.com/@mithi/reflections-on-designing-a-virtual-highway-path-planner-part-1-3-937259164650]


	Reflections on Designing a Virtual Highway Path Planner Part 2 [https://medium.com/@mithi/reflections-on-designing-a-virtual-highway-path-planner-part-2-3-392bc6cf11e7]


	Reflections on Designing a Virtual Highway Path Planner Part 3 [https://medium.com/@mithi/reflections-on-designing-a-virtual-highway-path-planner-part-3-3-a36bf629d239]


	Advanced Robotics
Path Planning & Navigation [http://www.ist.tugraz.at/steinbauer_mediawiki/images/8/86/Ar13_5_path_planning_navigation.pdf]


	Navigation Meshes and Real-Time Dynamic Planning for Virtual Worlds [http://graphics.ucmerced.edu/papers/14-sig-navplan-s.pdf]


	Path Planning Algorithm in Complex
Environment: A Survey [http://tost.unise.org/pdfs/vol3/no1/3131_40.pdf]


	Advancement in navigational path planning of robots
using various artificial and computing techniques [http://medcraveonline.com/IRATJ/IRATJ-04-00109.pdf]


	A survey on path planning techniques for autonomous
mobilerobots [http://www.iosrjournals.org/iosr-jmce/papers/ICAET-2014/me/volume-4/16.pdf]


	Multi-Robot Path Planning [https://www.cpp.edu/%7Eftang/courses/CS599-DI/notes/path%20planning.pdf]


	Autonomous Path Planning and Navigation of a Mobile Robot
with Multi-Sensors based on Fuzzy Logic in Dynamic
Environment [https://www.cscjournals.org/manuscript/Journals/IJRA/Volume7/Issue1/IJRA-161.pdf]


	Evolving A Diverse Collection of Robot Path
Planning Problems [http://eldar.mathstat.uoguelph.ca/dashlock/eprints/DPP-CEC-06.pdf]


	PATH AND TRAJECTORY PLANNING [http://www.ene.ttu.ee/elektriajamid/oppeinfo/materjal/AAR0040/03_Robotics.pdf]


	Localization and Mapping with Autonomous Robots [https://www.ru.nl/publish/pages/769526/master_thesis_benjamin_mader.pdf]
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	PythonRobotics [https://github.com/AtsushiSakai/PythonRobotics] : Python sample codes for robotics algorithms.


	highway-path-planning [https://github.com/mithi/highway-path-planning] : path-planning pipeline to navigate a car safely around a virtual highway with other traffic.


	SLAM_AND_PATH_PLANNING_ALGORITHMS [https://github.com/jfrascon/SLAM_AND_PATH_PLANNING_ALGORITHMS] :


	Electric-Vehicle-Route-Planning-on-Google-Map-Reinforcement-Learning [https://github.com/Dungyichao/Electric-Vehicle-Route-Planning-on-Google-Map-Reinforcement-Learning] : User can set up destination for any agent to navigate on Google Map and learn the best route for the agent based on its current condition and the traffic. Our result is 10% less energy consumption than the route provided by Google map


	scikit-kinematics [https://github.com/thomas-haslwanter/scikit-kinematics] : Python functions for working with 3D kinematics.


	jrl-umi3218/Tasks [https://github.com/jrl-umi3218/Tasks] - Tasks is library for real time control of robots and kinematic trees using constrained optimization.


	jrl-umi3218/RBDyn [https://github.com/jrl-umi3218/RBDyn] - RBDyn provides a set of classes and functions to model the dynamics of rigid body systems.


	ceres-solver [https://github.com/ceres-solver/ceres-solver] - Solve Non-linear Least Squares problems with bounds constraints and general unconstrained optimization problems. Used in production at Google since 2010.


	orocos_kinematics_dynamics [https://github.com/orocos/orocos_kinematics_dynamics] - Orocos Kinematics and Dynamics C++ library.


	flexible-collsion-library [https://github.com/flexible-collision-library/fcl] - Performs three types of proximity queries on a pair of geometric models composed of triangles, integrated with ROS.


	robot_calibration [https://github.com/mikeferguson/robot_calibration] - generic robot kinematics calibration for ROS


	jetson-reinforcement [https://github.com/dusty-nv/jetson-reinforcement]


	Introduction-to-Autonomous-Robots [https://github.com/correll/Introduction-to-Autonomous-Robots/releases/tag/v1.9.1]


	AutonomousDrivingCookbook [https://github.com/Microsoft/AutonomousDrivingCookbook]


	NVIDIA-Jetson/redtail [https://github.com/NVIDIA-Jetson/redtail] : Perception and AI components for autonomous mobile robotics.


	jetson-reinforcement c++ [https://github.com/dusty-nv/jetson-reinforcement] : Deep reinforcement learning GPU libraries for NVIDIA Jetson with PyTorch, OpenAI Gym, and Gazebo robotics simulator.




SLAM


	cartographer [https://github.com/googlecartographer/cartographer] : Cartographer is a system that provides real-time simultaneous localization and mapping (SLAM) in 2D and 3D across multiple platforms and sensor configurations.


	slambook [https://github.com/gaoxiang12/slambook] :


	awesome-slam [https://github.com/kanster/awesome-slam] :


	slam [https://github.com/jslee02/awesome-robotics-libraries#slam] :


	awesome-SLAM-list [https://github.com/OpenSLAM/awesome-SLAM-list] :
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	how_do_drones_work [https://github.com/tizianofiorenzani/how_do_drones_work]


	Drones: The Complete Guide | WIRED [https://www.wired.com/story/guide-drones/]


	TED: A collection of TED Talks (and more) on the topic of drones. [https://www.ted.com/topics/drones]


	Times Special Report: THE DRONE AGE [http://time.com/collection/drones/]


	AI and drones are being used to control construction projects [https://www.technologyreview.com/the-download/610545/ai-and-drones-are-being-used-to-control-construction-projects/]


	5 Ways AI And Drones Are Opening Up A Billion Dollar Market [https://www.forbes.com/sites/mnewlands/2017/08/10/5-ways-ai-and-drones-are-opening-up-a-billion-dollar-market/#535e5da61348]


	The Future of Drones in Artificial Intelligence [https://dzone.com/articles/the-future-of-drones-in-artificial-intelligence]


	AI-powered autonomous drone could bring new capabilities to agriculture, logistics, more [https://www.techrepublic.com/article/scientists-create-miniature-drone-that-can-fly-itself-with-ai/]


	Scientists Develop AI-Enabled Drones That Can Detect Violence in Crowds [https://interestingengineering.com/scientists-develop-ai-enabled-drones-that-can-detect-violence-in-crowds]


	Artificial Intelligence Gives Drones Abilities We’ve Only Dreamed About [http://blogs.discovermagazine.com/drone360/2017/12/04/artificial-intelligence-drones-abilities-dreamed-about/#.W32Nvugzbcs]


	airoboticsdrones [https://www.airoboticsdrones.com/]


	12 Ways AI is Shaping the Drone Industry [https://dronelife.com/2018/07/06/12-ways-ai-is-shaping-the-drone-industry/]


	The Development of Drones with Artificial Intelligence [https://ems.de/en/mainzer-manager/the-development-of-drones-with-artificial-intelligence/]


	Pentagon makes massive new AI push for tanks, ships, weapons, drones and networks [http://www.foxnews.com/tech/2018/07/19/pentagon-makes-massive-new-ai-push-for-tanks-ships-weapons-drones-and-networks.html]


	Cities and Drones [https://web.archive.org/web/20160909214339/http://www.nlc.org/Documents/Find%20City%20Solutions/City-Solutions-and-Applied-Research/NLC%20Drone%20Report.pdf]


	diydrones [https://diydrones.com/]


	Robotics: Aerial Robotics [https://www.coursera.org/learn/robotics-flight]


	Autonomous Navigation for Flying Robots [https://www.edx.org/course/autonomous-navigation-flying-robots-tumx-autonavx-0]


	Drone Knowledge [https://www.dronezon.com/category/learn-about-drones-quadcopters/]


	Drone Courses [https://www.udemy.com/topic/drone/]


	DRONE RESOURCES [https://airdronecraze.com/drone-resources/]


	The Top Drone News Sites of 2015 [https://uavcoach.com/drone-news/]


	awesome-drone [https://github.com/Pana/awesome-drone]


	awesome-drones [https://github.com/janesmae/awesome-drones]


	How Do Drones Work? [http://www.westcoastplacer.com/how-do-drones-work/]


	Technology: Drones [https://4h.extension.illinois.edu/members/projects/technology-drones]


	Beginners guide to drone autopilots (flight controllers) and how they work [https://www.dronetrest.com/t/beginners-guide-to-drone-autopilots-flight-controllers-and-how-they-work/1380]


	List of unmanned aerial vehicles [https://en.wikipedia.org/wiki/List_of_unmanned_aerial_vehicles]
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	automation-ai [https://www.computerscienceonline.org/cutting-edge/automation-ai/]


	Automation [https://en.wikipedia.org/wiki/Automation]


	Why Are There Still So Many Jobs?
The History and Future of Workplace
Automation† [https://economics.mit.edu/files/11563]


	What is the difference between Automation and Artificial Intelligence? [https://www.quora.com/What-is-the-difference-between-Automation-and-Artificial-Intelligence]


	5 Applications & Benefits of Artificial Intelligence in Automation [https://www.newgenapps.com/blog/artificial-intelligence-in-automation-applications-benefits-uses]


	Deloitte: https://www.newgenapps.com/blog/artificial-intelligence-in-automation-applications-benefits-uses [https://www2.deloitte.com/content/dam/Deloitte/lu/Documents/operations/lu-intelligent-automation-business-world.pdf]


	Artificial Intelligence and Automation [https://link.springer.com/chapter/10.1007/978-3-540-78831-7_14]


	How AI is Already Changing Test Automation: 6 Examples [https://www.joecolantonio.com/how-ai-is-changing-test-automation/]


	What’s now and next in analytics, AI, and automation [https://www.mckinsey.com/featured-insights/digital-disruption/whats-now-and-next-in-analytics-ai-and-automation]


	So, What’s the Real Difference Between AI and Automation? [https://medium.com/@daveevansap/so-whats-the-real-difference-between-ai-and-automation-3c8bbf6b8f4b]


	The Real Story of Automation Beginning with One Simple Chart [https://medium.com/basic-income/the-real-story-of-automation-beginning-with-one-simple-chart-8b95f9bad71b]


	Best Automation Testing Tools for 2018 (Top 10 reviews) [https://medium.com/@briananderson2209/best-automation-testing-tools-for-2018-top-10-reviews-8a4a19f664d2]


	Automation and the “Creation of a New World” [https://hackernoon.com/automation-and-the-creation-of-a-new-world-494996b66932]


	Seize The Means Of Automation [https://medium.com/@caityjohnstone/seize-the-means-of-automation-88811b800d9c]


	Google cofounder Sergey Brin talks about AI and automation [https://medium.freecodecamp.org/google-cofounder-sergey-brin-talks-about-ai-and-automation-afd4075fada]


	The Next Phase of Marketing Automation: Why HubSpot is Acquiring Motion AI [https://medium.com/@HubSpot/the-next-phase-of-marketing-automation-why-hubspot-is-acquiring-motion-ai-b5e6adbffe4d]


	We Are All Creatives: A Manifesto of Humanity in the Age of Automation [https://medium.com/@MikeSturm/we-are-all-creatives-a-manifesto-of-humanity-in-the-age-of-automation-5f1ef55804f4]


	An Argument for Automation [https://blog.kentcdodds.com/an-argument-for-automation-fce8394c14e2]


	What is Codeless Automation Testing and why it is the Future! [https://medium.com/@sarahelson81/what-is-codeless-automation-testing-and-why-it-is-the-future-bad9e8f9b8af]


	Why Automation Testing Is Important In Agile Development? [https://medium.com/@sarahelson81/why-automation-testing-is-important-in-agile-development-919e8f185c06]


	Top 15 Interview Questions For Test Automation Engineers [https://medium.com/@sarahelson81/top-15-interview-questions-for-test-automation-engineers-e6c20842910]


	Automation Is the Next Phase of the Collaborative Economy [https://medium.com/newco/automation-is-the-next-phase-of-the-collaborative-economy-55ccf31c8834]


	How Basic Income is an Automation Economy Fraud [https://medium.com/@Michael_Spencer/how-basic-income-is-an-automation-economy-fraud-b9873359584f]


	If Work-Hours & the Value of Automation Were Distributed Fairly in the US Today [https://extranewsfeed.com/if-work-hours-the-value-of-automation-were-distributed-fairly-in-the-us-today-86d293ce0b6f]
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	manufacturing-ai-perspective [https://www.infosys.com/human-amplification/Documents/manufacturing-ai-perspective.pdf]


	intel: manufacturing [https://www.intel.in/content/www/in/en/manufacturing.html]


	Artificial Intelligence Transforms Manufacturing [https://www.asme.org/engineering-topics/articles/manufacturing-design/artificial-intelligence-transforms-manufacturing]


	The power of Artificial Intelligence in manufacturing [https://www.themanufacturer.com/articles/power-artificial-intelligence-manufacturing/]


	Machine Learning in Manufacturing – Present and Future Use-Cases [https://www.techemergence.com/machine-learning-in-manufacturing/]


	How AI Builds A Better Manufacturing Process [https://www.forbes.com/sites/insights-intelai/2018/07/17/how-ai-builds-a-better-manufacturing-process/]


	aimanufacturingconference [http://aimanufacturingconference.com/]


	AI, Making Manufacturing Great Again [https://www.roboticsbusinessreview.com/ai/ai-making-manufacturing-great-again/]


	Future Factories: How AI enables smart manufacturing [https://medium.com/topbots/future-factories-how-ai-enables-smart-manufacturing-c1405f4ec0e6]


	THE IMPACT OF ARTIFICIAL INTELLIGENCE (AI) ON OUR MANUFACTURING WORKFORCE [https://www.majentasolutions.com/blog/the-impact-of-ai-on-our-manufacturing-workforce/]


	ROI on AI investments could take up to 5 years, 56% of manufacturing CEOs say


	Adaptive Intelligent Apps for Manufacturing [https://cloud.oracle.com/ai-apps-for-manufacturing]


	What does AI mean for the future of manufacturing? [https://www.telegraph.co.uk/business/social-innovation/artificial-intelligence-future-of-manufacture/]


	AI and Its Applications in
Manufacturing [https://pdfs.semanticscholar.org/presentation/e4d2/91bb18d1f66b743e3fa1043f2546e2fca22f.pdf]


	Industrial artificial intelligence [https://en.wikipedia.org/wiki/Industrial_artificial_intelligence]


	AI in the Factory of the Future [https://www.bcg.com/en-in/publications/2018/artificial-intelligence-factory-future.aspx]
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	Military robots

	Caterpillar plans to develop remote controlled machines and expects to develop fully autonomous heavy robots by 2021.  Some cranes already are remote controlled.

	It was demonstrated that a robot can perform a herding task.

	Robots are increasingly used in manufacturing (since the 1960s). In the auto industry, they can amount for more than half of the "labor". There are even "lights off" factories such as an IBM keyboard manufacturing factory in Texas that is 100% automated.

	Robots such as HOSPI are used as couriers in hospitals (hospital robot). Other hospital tasks performed by robots are receptionists, guides and porters helpers.

	Robots can serve as waiters and cooks, also at home.  Boris is a robot that can load a dishwasher. Rotimatic is a robotics kitchen appliance that cooks flatbreads automatically.

	Robot combat for sport – hobby or sport event where two or more robots fight in an arena to disable each other. This has developed from a hobby in the 1990s to several TV series worldwide.

	Cleanup of contaminated areas, such as toxic waste or nuclear facilities.

	Agricultural robots  (AgRobots).

	Domestic robots, cleaning and caring for the elderly

	Medical robots performing low-invasive surgery

	Household robots with full use.

	Nanorobots

	Swarm robotics
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Surveys


	Artificial Intelligence and Robotics [https://arxiv.org/ftp/arxiv/papers/1803/1803.10813.pdf], 2018.


	Artificial Intelligence for Long-Term Robot Autonomy: A Survey [https://arxiv.org/pdf/1807.05196.pdf], 2018.


	Artificial Intelligence-Based Techniques for Emerging Robotics Communication: A Survey and Future Perspectives [https://arxiv.org/ftp/arxiv/papers/1804/1804.09671.pdf], 2018.
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		Taxation
	Deficit spending




		Budget (balance)
	Debt




	Non-tax revenue

	Warrant of payment








	
Banks and banking

	Central bank

	Deposit account

	Fractional-reserve banking

	Loan

	Money supply




	Lists of banks


 	
Bank regulation
	
	Banking license

	Basel Accords

	Bank for International Settlements

	Financial Stability Board

	Deposit insurance

	Separation of investment and retail banking








	
Regulation · Financial law
	
	International Financial Reporting Standards

	ISO 31000

	Professional certification

	Fund governance








	
Economic history

	Private equity and venture capital

	Recession

	Stock market bubble

	Stock market crash

	Accounting scandals
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SAS


	The Future of the SAS Platform [https://www.sas.com/content/dam/SAS/en_au/doc/User%20Groups/usergroup-quarter-4-2017-presentation-mike-frost.pdf]


	PORTFOLIO AND TECHNOLOGY DIRECTION [http://www.sas.com/partners/events/forum15/24Sept_presentation2_AWS_Guard_Portfolio_Highlights_AWS_RG.pdf]


	Data Management and Analytics update [https://www.sas.com/content/dam/SAS/en_au/doc/User%20Groups/sunz/Presentations/Wessel%20De%20Meyer%2C%20Data%20Management%20and%20Analytics%20SUNZ%202017.pdf]


	SAS Technical Papers [http://support.sas.com/resources/papers/index.html]


	SAS Trainings [http://support.sas.com/training/us/sp1.html]


	SAS® Academy for Data Science [https://www.sas.com/en_us/training/academy-data-science.html]


	SAS Takes Next Steps to Cloud Analytics [https://www.constellationr.com/blog-news/sas-takes-next-steps-cloud-analytics]


	SAS® Certification Prep Guide: Base Programming for SAS®9, Fourth Edition [https://www.sas.com/storefront/aux/en/certpgbp/71337_excerpt.pdf]


	SAS Certification Prep Guide Base Programming for SAS9 Second Edition [http://support.sas.com/publishing/pubcat/chaps/62439.pdf]


	The Little SAS Book: A Primer, Fifth Edition [https://www.sas.com/storefront/aux/en/splsb/65423_excerpt.pdf]


	Little.SAS_.Book_.A_Primer.Third_.Edition [https://www.dermepi.eu/wp-content/uploads/2017/04/Little.SAS_.Book_.A_Primer.Third_.Edition.pdf]


	Exercises and Projects for The Little SAS® Book, Fifth Edition [https://support.sas.com/content/dam/SAS/support/en/books/excercises-and-projects-for-the-little-sas-book/67330_excerpt.pdf]


	Python vs. R (vs. SAS) – which tool should I learn? [https://www.analyticsvidhya.com/blog/2017/09/sas-vs-vs-python-tool-learn/]


	24G SAS Opens the Way to the Latest
High-Performance Applications [https://www.flashmemorysummit.com/English/Collaterals/Proceedings/2017/20170809_S204B_Panel.pdf]


	SAS ® Technology Roadmap  [https://www.thotwave.com/wp-content/uploads/2015/09/sas_user_roadmap_rev_15.pdf]


	SAS Inside Intelligence 2011 – Executive Viewpoioint [http://jtonedm.com/2011/03/07/sas-inside-intelligence-2011-executive-viewpoioint/]


	Data Analysis using the SAS Language [https://en.wikiversity.org/wiki/Data_Analysis_using_the_SAS_Language]


	Handbook of SAS® DATA Step Programming [https://books.google.co.in/books?id=kBL_aEB6RX0C&pg=PA149&redir_esc=y#v=onepage&q&f=false]


	An Introduction
to the
SAS System [https://web.archive.org/web/20131012065352/http://www.stat.berkeley.edu/classes/s100/sas.pdf]


	SAS corporate timeline [https://www.wral.com/business/story/9211429/]


	SAS is No. 1 in advanced and predictive analytics market share, says analyst report [https://www.sas.com/en_us/news/press-releases/2017/august/idc-advanced-and-predictive-analytics-market-share.html]


	IDC: Worldwide Big Data and Analytics Software Market Shares,
2016: Public Cloud Drives Growth [https://www.sas.com/content/dam/SAS/en_us/doc/analystreport/idc-big-data-analytics-software-market-shares-108014.pdf]


	The Popularity of Data Science Software [http://r4stats.com/articles/popularity/]








IBM


	IBM Analytics products [https://www.ibm.com/analytics/products]


	Analytics Roadmap Index [https://bigblue.aha.io/published/3bcb05bd498d8253b81becf647a73350?page=1]


	Big Data Platforms, Tools, and Research at IBM [https://www.nist.gov/sites/default/files/documents/itl/ssd/is/NIST-BD-Platforms-01-Pednault-BigData-NIST.pdf]


	IBM Data Science Experience
and Watson Data Platfor [http://www.efinancelab.de/fileadmin/documents/conferences/Fruehjahrstagung2018/Presentations/Schaeck_Data_Science_Experience.pdf]


	IBM Watson Overview [https://www.slideshare.net/psuedtechnet/ibm-watson-overview]


	IBM Watson services [https://dataplatform.cloud.ibm.com/docs/content/getting-started/welcome-main.html]


	What is Watson – An Overview [https://www.usenix.org/legacy/events/lisa11/tech/slides/perrone.pdf]


	Watson analytics [https://www.slideshare.net/sheetalsharma31/watson-analytics-44218472]


	IBM Watson Analytics [https://community.watsonanalytics.com/wp-content/uploads/2016/12/Watson_Analytics.pdf?cm_mc_uid=79276921207114937583777&cm_mc_sid_50200000=1496859213]


	IBM SPSS Statistics 22 Core System
User’s Guide [http://www.sussex.ac.uk/its/pdfs/SPSS_Core_System_User_Guide_22.pdf]


	R vs SAS vs SPSS- Comparison between Top 3 Data Analytics Tools [https://www.linkedin.com/pulse/r-vs-sas-spss-comparison-between-top-3-data-tools-santosh-bakliwal]


	IBM Data Science Experience - Mladen Jovanovski [https://www.slideshare.net/Insitute_of_Contemporary_Sciences/ibm-data-science-experience-mladen-jovanovski]


	IBM Data Science Experience
Overview [https://www-01.ibm.com/events/wwe/grp/grp304.nsf/vLookupPDFs/Bernie%20Beekman%20Presentation/%24file/Bernie%20Beekman%20Presentation.pdf]








SAP


	SAP HANA Platform [https://github.com/gopala-kr/code-rush-101/blob/master/something-learned/Cloud-Computing/HANA/SAP%20HANA-cloud.pdf]


	SAP HANA datasheet [https://www.sap.com/india/documents/2016/04/ac1e84d4-697c-0010-82c7-eda71af511fa.html]


	SAP HANA Master Guide [https://help.sap.com/doc/e95f6750b0fd10148ea5c6be75016694/2.0.03/en-US/SAP_HANA_Master_Guide_en.pdf]


	SAP BW/4HANA [https://help.sap.com/doc/24b2b055b00143c5bb552edff7cc57c4/1.0.7/en-US/SAP_BW4HANA_en.pdf]


	SAP ML Guide [https://www.sap.com/dmc/exp/2018-04-machine-learning-5-lessons-from-fast-learners/en-us/index.html]


	SAP Data Services [https://help.sap.com/doc/796ee6f713b64ce8aaca5b8bd06f9d4a/4.2.10/en-US/ds_42_sizing_en.pdf]


	CIO.Guide_.How_.to_.Use_.Hadoop.with_.Your_.SAP_.Software.Landscape [https://hortonworks.com/wp-content/uploads/2013/09/CIO.Guide_.How_.to_.Use_.Hadoop.with_.Your_.SAP_.Software.Landscape.pdf]


	Integrating SAP HANA 2.0 with Big Data Hadoop Ecosystems [http://www.zarantech.com/blog/integrating-sap-hana-2-0-with-big-data-hadoop-ecosystems/]


	Extend the Value of SAP HANA
with Big Data [https://www.suse.com/media/report/extending_the_value_of_sap_hana_with_big_data.pdf]


	A future-proof Big Data Architecture [https://blogs.saphana.com/2017/10/10/future-proof-big-data-architecture/]


	SAP HANA Data Management Suite [https://www.sap.com/india/products/technology-platforms/data-management.html]


	SAP Big Data Architecture – a high level perspective [https://blogs.sap.com/2013/10/09/sap-big-dara-architecture-a-high-level-perspective/]


	Leveraging SAP HANA with Apache Hadoop and SAP Analytics [https://www.slideshare.net/Method360/leveraging-sap-hana-with-apache-hadoop-and-sap-analytics]


	Understanding the basics of Big Data, Hadoop and SAP ‘HANA’ VORA [https://blogs.sap.com/2017/07/18/understanding-the-basics-of-big-data-hadoop-and-sap-vora/]


	Hadoop and HANA Integration [https://blogs.sap.com/2013/10/15/b/]


	Integrating SAP HANA with Hadoop – all you always wanted to know [https://blogs.sap.com/2016/01/08/integrating-sap-hana-with-sap-vora-all-you-always-wanted-to-know/]


	SAP HANA and Hadoop Integration: ETL vs. SDA vs. SDI vs. HANA Vora [https://blogs.sap.com/2017/04/05/sap-meets-big-data-sap-hana-and-hadoop-ecosystem/]


	Integrate SAP HANA and Hadoop for effective Big Data landscape [http://www.klouddata.com/blogs/integrate-sap-hana-and-hadoop/]


	Bridging two worlds : Integration of SAP and Hadoop Ecosystems [https://blogs.sap.com/2017/07/19/bridging-two-worlds-integration-of-sap-and-hadoop-ecosystems/]


	Introduction to SAP Vora [https://help.sap.com/viewer/0991e2320f5940d988ed32b995d28a44/2.1/en-US/76f9954e468c4edb916b18c7e3583463.html]


	SAP HANA Data Warehousing Foundation [https://help.sap.com/viewer/p/SAP_HANA_DATA_WAREHOUSING_FOUNDATION]


	Introduction to SAP HANA Administration [https://help.sap.com/viewer/6b94445c94ae495c83a19646e7c3fd56/2.0.00/en-US/bd394568bb571014a11fd729973e9843.html]


	SAP Leonardo: Digital Transformation at the Intersection of Technology and Methodology [https://blogs.saphana.com/2018/02/25/sap-leonardo-digital-transformation-intersection-technology-methodology/]


	SAP Natural Language Processing Services [https://help.sap.com/viewer/f09b2311283b4f32a44e106729e11412/1.0/en-US]


	SAP Tabular and Time-Series Processing Services [https://help.sap.com/viewer/c6b1f1188a684b3b97f0a5e3c82f5f1e/1.0/en-US]


	SAP Image and Video Processing Services [https://help.sap.com/viewer/b04a8fe9c04745b98ad8652ccd5d636f/1.0/en-US/52d3da50b9424f2b9969ad56173c8f59.html]


	SAP HANA Automated Predictive Library Reference Guide [https://help.sap.com/doc/eb8b045883cf48b083614966bab30960/1808/en-US/1808_apl_ref_guide_en.pdf]


	SAP Predictive Analytics Developer Guide [https://help.sap.com/doc/effe6b038b624859b713f2b78c99f5b5/3.3/en-US/pa33_dev_en.pdf]


	SAP HANA Predictive Analysis Library (PAL) [https://help.sap.com/doc/86fb8d26952748debc8d08db756e6c1f/2.0.03/en-US/SAP_HANA_Predictive_Analysis_Library_PAL_en.pdf]


	SAP HANA External Machine Learning Library (EML) [https://help.sap.com/doc/0371001e16574f11be4e9e309c6616cb/2.0.03/en-US/SAP_HANA_External_Machine_Learning_Library_Guide_en.pdf]


	SAP HANA Spatial Reference [https://help.sap.com/doc/9db42d044f8e415180d4a4475873b50a/2.0.03/en-US/SAP_HANA_Spatial_Reference_en.pdf]


	SAP ML Tutorials [https://www.sap.com/india/developer/topics/machine-learning.tutorials.html#tutorials]


	SAP ML Resources [https://www.sap.com/india/developer/topics/machine-learning.resources.html#resources]


	How much does a SAP HANA appliance really cost? [https://blogs.sap.com/2014/03/12/how-much-does-a-sap-hana-appliance-really-cost/]


	Projected Cost Analysis
Of SAP HANA
Cost Savings Enabled By
Transitioning to HANA [https://www.g3g.com/hubfs/White_Papers/Projected_Cost_Analysis_of_the_SAP_HANA_platform.pdf?t=1487864777000]


	Project: Machine Learning in a Box [https://blogs.sap.com/2018/01/25/introducing-project-machine-learning-in-a-box/]








Azure


	[Azure services](https://azure.microsoft.com/en-in/Azure services/)


	Azure Architecture Center [https://github.com/bensadeghi/Awesome-Azure-Advanced-Analytics]








AWS


	Data Lake Foundation on AWS [https://aws.amazon.com/quickstart/architecture/data-lake-foundation-with-aws-services/]


	Qubole on Data Lake Foundation [https://aws.amazon.com/quickstart/architecture/qubole-on-data-lake-foundation/]


	Hybrid Data Lake on AWS [https://aws.amazon.com/quickstart/architecture/hybrid-data-lake-with-wandisco-fusion/]


	Data Lake with Talend Big Data Platform [https://aws.amazon.com/quickstart/architecture/data-lake-with-talend-big-data-platform/]


	Informatica Data Lake Management on AWS [https://aws.amazon.com/quickstart/architecture/informatica-data-lake-management/]


	Best Practices for Deploying
Alteryx Server on AWS [https://d1.awsstatic.com/whitepapers/best-practices-for-deploying-alteryx-server-on-aws.pdf]


	Streaming Data Solutions on
AWS with Amazon Kinesis [https://d1.awsstatic.com/whitepapers/whitepaper-streaming-data-solutions-on-aws-with-amazon-kinesis.pdf]


	Building Media & Entertainment Predictive
Analytics Solutions on AWS [https://d1.awsstatic.com/whitepapers/Analytics/ME%20Advanced%20Analytics%20on%20AWS.pdf]


	Big Data Analytics Options on AWS [https://d1.awsstatic.com/whitepapers/Big_Data_Analytics_Options_on_AWS.pdf]


	Lambda Architecture for Batch and RealTime
Processing on AWS with Spark
Streaming and Spark SQL [https://d1.awsstatic.com/whitepapers/lambda-architecure-on-for-batch-aws.pdf]


	Data Warehousing on AWS [https://d1.awsstatic.com/whitepapers/enterprise-data-warehousing-on-aws.pdf]


	Data Lakes and Analytics on AWS [https://aws.amazon.com/big-data/datalakes-and-analytics/]


	Data Warehousing on AWS: featured-partners [https://aws.amazon.com/big-data/datalakes-and-analytics/featured-partners/]


	Building Data Lakes with AWS [https://www.slideshare.net/AmazonWebServices/building-data-lakes-with-aws]


	BDA305 Building Data Lakes and Analytics on AWS [https://www.slideshare.net/AmazonWebServices/bda305-building-data-lakes-and-analytics-on-aws]


	Deploying a Data Lake on AWS - AWS Online Tech Talks March 2017 [https://www.slideshare.net/AmazonWebServices/deploying-a-data-lake-on-aws]


	Architecting a Data Lake on AWS [https://www.slideshare.net/AmazonWebServices/building-a-data-lake-on-aws-68203080]


	Building Big Data Storage
Solutions (Data Lakes)
for Maximum Flexibility
AWS Whitepaper [https://docs.aws.amazon.com/aws-technical-content/latest/building-data-lakes/building-data-lakes-on-aws.pdf]


	EBOOK:
Building a
Data Lake
on AWS [https://s3.amazonaws.com/big-data-ipc/AWS_Data-Lake_eBook.pdf]


	Data Lake Foundation on the
AWS Cloud
with AWS Services [https://s3.amazonaws.com/quickstart-reference/datalake/47lining/latest/doc/data-lake-foundation-on-the-aws-cloud-with-aws-services.pdf]


	ANALYTICS ON AWS [https://pages.awscloud.com/rs/112-TZM-766/images/Analytics_LondonTDPS_Armstrong.pdf]


	AWS IoT Analytics
AWS IoT Analytics User Guide [https://docs.aws.amazon.com/iotanalytics/latest/userguide/analytics-ug.pdf]


	Machine Data Analytics
for AWS Services


	Large Scale Data Analytics on AWS [http://aws-de-media.s3.amazonaws.com/images/ISC%20Clould%20%26%20Big%20Data/AWS_ISC_Large_Scale_Data_Analytics_with_AWS.pdf]


	Implementing a Cloud Analytics
Solution on Amazon Web Services
with Amazon Redshift and
Informatica Cloud
 [https://kb.informatica.com/proddocs/Product%20Documentation/5/CloudAnalytics_ReferenceArchitecture.pdf]


	Big Data and Analytics on AWS [https://www.slideshare.net/AmazonWebServices/big-data-and-analytics-on-aws]


	An Overview of Machine Learning on AWS [https://www.slideshare.net/AmazonWebServices/an-overview-of-machine-learning-on-aws]


	Artificial Intelligence & Machine Learning on AWS [https://www.slideshare.net/AmazonWebServices/artificial-intelligence-machine-learning-on-aws]


	Amazon Machine Learning
Developer Guide [https://docs.aws.amazon.com/machine-learning/latest/dg/machinelearning-dg.pdf]


	Machine Learning on AWS [https://aws.amazon.com/machine-learning/?nc2=h_l3_ai]


	CMP314_Bringing Deep Learning to the Cloud with Amazon EC2 [https://www.slideshare.net/AmazonWebServices/cmp314bringing-deep-learning-to-the-cloud-with-amazon-ec2]


	Deep Learning on AWS with TensorFlow - AWS Online Tech Talks [https://www.slideshare.net/AmazonWebServices/deep-learning-on-aws-with-tensorflow-aws-online-tech-talks]


	AWS Machine Learning Blog [https://aws.amazon.com/blogs/machine-learning/page/3/]








Oracle


	Big Data Products [https://www.oracle.com/in/big-data/products.html]


	Big Data: From Hype to Insight - Part 1 Landscape and Architecture [https://blogs.oracle.com/financialservices/big-data:-from-hype-to-insight-part-1-landscape-and-architecture]


	Oracle: Big Data for the Enterprise [http://www.oracle.com/technetwork/database/bigdata-appliance/overview/wp-bigdatawithoracle-1453236.pdf]


	Big Data Landscape [http://www.ijsrp.org/research-paper-0613/ijsrp-p18143.pdf]


	Highlights of Big Data Platform Landscape by 2017


	Autonomous Data Science [https://cloud.oracle.com/en_US/ai-platform/features]


	Oracle Cloud Blueprint and
Roadmap Service [http://www.oracle.com/us/products/consulting/resource-library/consulting-cloud-blueprint-roadmap-1855036.pdf]


	Digital Assistan [https://cloud.oracle.com/en_US/digital-assistant/features]


	Data Visualization [https://cloud.oracle.com/en_US/data-visualization/features]


	Oracle Cloud Infrastructure Technical Resources [https://cloud.oracle.com/en_US/iaas/technical-resources]


	Best Practices from Oracle
Cloud Delivered On-Premises
with Oracle Enterprise
Manager [http://www.oracle.com/technetwork/oem/cloud-mgmt/con8018-onpremcloudwithem12c-2340674.pdf]


	Cloud 101 - Webinar [http://meec-edu.org/files/2016/11/Webinar-PRJ-Consulting-Cloud-101-11_2_2016.pdf]


	Oracle Cloud Computing Strategy  [https://geospatialworldforum.org/2012/gwf_PDF/Han%20Wammes.pdf]


	Oracle Cloud [https://www.slideshare.net/MarketingArrowECS_CZ/oracle-cloud-61358224]


	Oracle Cloud Reference Architecture [https://www.slideshare.net/OTNArchbeat/oracle-cloud-reference-architecture]


	Oracle Service Cloud and Oracle Platform as a Service: Best Practices in a Hybrid Environment [https://www.slideshare.net/capgemini/oracle-service-cloud-and-oracle-platform-as-a-service-best-practices-in-a-hybrid-environment]


	Oracle Reference Architecture and
Oracle Cloud [http://www.oracle.com/technetwork/architect/archday-rws-2013-krishnaswamy-1966514.pdf]


	Enterprise IT and Cloud Computing [http://www.oracle.com/technetwork/oem/s316932-ent-it-cloud-computing-181656.pdf]


	Oracle API Platform Cloud Service Best Practices & Lessons Learnt [https://www.slideshare.net/luisw19/oracle-api-platform-cloud-service-best-practices-lessons-learnt]








KNIME


	Big Data with KNIME is as easy as 1, 2, 3, …4! [https://www.slideshare.net/KNIMESlides/big-data-with-knime-is-as-easy-as-1-2-3-4]


	Data and Machine Architecture for the
Data Science Lab [https://files.knime.com/sites/default/files/knime_data_science_lab_architecture.pdf]


	KNIME opens the Doors to Big Data
A Practical example of Integrating any
Big Data Platform into KNIME [https://files.knime.com/sites/default/files/inline-images/big_data_in_knime_1.pdf]


	Big Data, Smart Energy, and
Predictive Analytics
Time Series Prediction of Smart Energy Data  [https://files.knime.com/sites/default/files/inline-images/knime_bigdata_energy_timeseries_whitepaper.pdf]


	Seven Techniques for Dimensionality
Reduction
 [https://files.knime.com/sites/default/files/inline-images/knime_seventechniquesdatadimreduction.pdf]


	white-papers [https://www.knime.com/white-papers]


	Leveraging SAS with KNIME  [https://files.knime.com/sites/default/files/inline-images/knime_and_sas.pdf]


	10 years of KNIME, 10 years of innovation [https://www.knime.com/knime-open-source-story]


	KNIME Analytics Platform
Course for Beginners [https://files.knime.com/sites/default/files/KNIME%20Analytics%20Platform%20Course%20for%20Beginners.pdf]


	Advanced Users Course
for KNIME Analytics Platform [https://files.knime.com/sites/default/files/Advanced%20Users%20for%20KNIME%20Analytics%20Platform.pdf]


	KNIME Big Data Training
 [https://files.knime.com/sites/default/files/inline-images/KNIME_BigDataTraining_CC.pdf]


	Text Mining Course
for KNIME Analytics Platform [https://files.knime.com/sites/default/files/Text%20Mining%20Course%20for%20KNIME%20Analytics%20Platform.pdf]


	Knime workbench [https://www.knime.com/workbench]


	KNIME solutions [https://www.knime.com/solutions]


	KNIME on Amazon Web Services [https://www.knime.com/knime-software/knime-aws]








Alteryx


	Alteryx Technical Overview Alteryx Technical Overview  [http://downloads.alteryx.com/Documentation/Alteryx%20Technical%20Overview.pdf]


	Delivering Analytics that Scale [https://www.victa.nl/alteryx/wp-content/uploads/Delivering_Analytics_that_Scale.pdf]


	Making Predictive Analytics
More Practical With Alteryx [http://pages.alteryx.com/rs/alteryx/images/whitepaper-alteryx-predictive-analytics-practical.pdf]


	Best Practices for Deploying
Alteryx Server on AWS [https://pages.alteryx.com/rs/716-WAC-917/images/Best_Practices_for_Deploying_Alteryx_Server_on_AWS.pdf]


	6 Steps to Faster
Data Blending for Tableau [https://pages.alteryx.com/rs/716-WAC-917/images/Tableau_Insights_Cookbook_r801_18April.pdf]


	The Definitive Guide
to Preparing Your
Data for Tableau [https://pages.alteryx.com/rs/716-WAC-917/images/Alteryx_GuidetoPreparingData_r501.pdf]


	D ATA
S C I E N C E I N
PRACTICE [https://pages.alteryx.com/rs/716-WAC-917/images/alteryxDataSciencewhitepaper.v5.pdf]


	alteryx-platform [https://www.alteryx.com/sites/default/files/2018-07/alteryx-platform-ds-20182-v7.pdf]


	Supported Data Sources [https://help.alteryx.com/current/DataSources/SupportedDataSources.htm]


	Tool Categories [https://help.alteryx.com/current/Getting_Started/ToolCategories.htm]


	use-cases [https://community.alteryx.com/t5/Alteryx-Use-Cases/tkb-p/use-cases]








RapidMiner


	RapidMiner Studio
Lightning Fast Data Science [https://rapidminer.com/wp-content/uploads/2016/09/RapidMiner_Studio_Datasheet_with_FeatureList.pdf]


	RapidMiner Server [https://rapidminer.com/wp-content/uploads/2017/08/Server-8-2.pdf]


	RapidMiner Radoop
Code-free data science for
Hadoop & Spark [https://rapidminer.com/wp-content/uploads/2017/08/RapidMiner_Datasheet_Radoop-8-2.pdf]


	Case Studies [https://rapidminer.com/resource/case-studies/]


	Whitepapers, EBooks & Analyst Reports [https://rapidminer.com/resource/reports-tools/]


	An Introduction to
Advanced
Analytics  [https://rapidminer.com/resource/introduction-advanced-analytics/]


	Data Mining for the MassesDr. Matthew North
 [https://rapidminer.com/resource/data-mining-masses/]


	How to Correctly Validate Machine Learning Models [https://rapidminer.com/resource/correct-model-validation/]


	marketplace [https://marketplace.rapidminer.com/UpdateServer/faces/index.xhtml]








H2O.ai


	resources [https://www.h2o.ai/resources/]


	Use Cases
Using AI to Solve Today’s Challenges [https://www.h2o.ai/solutions/usecases/]


	H2O Documentation [http://docs.h2o.ai/?_ga=2.174746784.384700477.1536583168-709748639.1536583168#tutorials]








Domino Data Lab


	Moody’s Analytics Accelerates Modeling with Domino Data Lab & AWS Technology [https://www.slideshare.net/AmazonWebServices/moodys-analytics-accelerates-modeling-with-domino-data-lab-aws-technology]


	dominodatalab slideshare [https://www.slideshare.net/dominodatalab]


	Introducing Model
Management [https://www.dominodatalab.com/wp-content/uploads/model-management-whitepaper.pdf]


	Attention, CIOs:
Do You Know Where
Your Data Scientists Are? [https://www.dominodatalab.com/wp-content/uploads/do-you-know-where-your-data-scientists-are.pdf?mkt_tok=eyJpIjoiTkdJMFlUZGhOekU0TlRNeSIsInQiOiJ4RFVsSjEyYW9CSTZEVGM4QlFUeVNtMzNlMnIxeVVacnA1anVINUNyMHdIMEF0YXdQUWRcL2owUmZPOWJ3bW5LTCt2amhnZitCN2FRdWhCeGNiMStmdk9pdllWVXpaQ0FTZEIyU1lOK0JBMkdEOHZFV3h2cDRZY0hBbXNNbUQ4ZHcifQ%3D%3D]


	Become A Full Stack Data Science Company [https://blog.dominodatalab.com/become-full-stack-data-science-company/]


	The Practical Guide to Managing
Data Science at Scale [https://www.dominodatalab.com/wp-content/uploads/domino-managing-ds.pdf?mkt_tok=eyJpIjoiT1RGbE5EUmxaVFk1WldabCIsInQiOiJvemhBXC9YRENpYkhuK3d2K09mVDhRVE1NN2Q2NkFxWElWWnNuYzQrakl6RzRtSjR1c1wvSW9YaFJyTlRmMmNNSTIyNE9WNzBoejFiVGxHXC9iQ1NuWTdvUUtwWUhDUmoxM2k1dFpJQWcxdksxb2l0WmUrUG93MkZKSnByVWJ5TlhYbyJ9]








Dataiku


	Collaborative Data Science Development
Platform to Turn Raw Data Into Predictions.
Quickly. [https://cdn2.hubspot.net/hubfs/2123903/PDF/Flyer/Dataiku_DataSheet.pdf]


	Dataiku DSS [https://doc.dataiku.com/dss/latest/]


	White Papers [https://www.dataiku.com/resources/whitepapers/]


	Use Cases [https://www.dataiku.com/solutions/#use-cases]








Databricks


	whitepapers [https://databricks.com/resources/type/whitepapers]


	Resources [https://databricks.com/resources/type/whitepapers]


	Example Notebooks [https://databricks.com/resources/type/example-notebooks]


	Getting Started with Apache Spark™ on Databricks [https://databricks.com/product/getting-started-guide]








Angoss


	Whitepaper [http://www.angoss.com/resources/white-papers/]








Anaconda


	Whitepapers [https://www.anaconda.com/whitepapers/]


	Productionizing and Deploying
Secure and Scalable Data
Science Projects [https://know.anaconda.com/rs/387-XNW-688/images/2017-06v07-anaconda-deployment-whitepaper.pdf?aliId=87781909]


	Open Data Science on Hadoop in the Enterprise [https://www.slideshare.net/continuumio/open-data-science-on-hadoop-in-the-enterprise]


	Keynote: The Anaconda Roadmap | AnacondaCON 2017 [https://www.slideshare.net/continuumio/keynote-the-anaconda-roadmap-anacondacon-2017]


	Why Open Data Science Matters | Gartner BI & Analytics Summit ‘16 [https://www.slideshare.net/continuumio/why-open-data-science-matters-gartner-bi-analytics-summit-16]


	Anaconda Data Science Blog [https://www.anaconda.com/blog/developer-blog/]








Teradata


	Teradata Analytics Platform [http://assets.teradata.com/resourceCenter/downloads/Datasheets/EB9959_TeradataAnalyticsPlatform.pdf]


	Resources [https://in.teradata.com/Resources]







	Deep learning in business analytics and operations research: Models, applications and managerial implications [https://arxiv.org/pdf/1806.10897v1.pdf]


	Data-driven Analytics for Business Architectures: Proposed Use of Graph Theory [https://arxiv.org/pdf/1806.03168v1.pdf]


	Visual Analytics in Deep Learning: An Interrogative Survey for the Next Frontiers [https://arxiv.org/pdf/1801.06889v3.pdf]


	Visual Analytics for Explainable Deep Learning [https://arxiv.org/ftp/arxiv/papers/1804/1804.02527.pdf]


	The State of the Art in Integrating Machine Learning into Visual Analytics [https://arxiv.org/pdf/1802.07954v1.pdf]


	Marketing Analytics: Methods, Practice, Implementation, and Links to Other Fields [https://arxiv.org/pdf/1801.09185v1.pdf]


	Next Generation Business Intelligence and Analytics: A Survey [https://arxiv.org/pdf/1704.03402v1.pdf]


	Towards Better Analysis of Machine Learning Models: A Visual Analytics Perspective [https://arxiv.org/pdf/1702.01226v1.pdf]


	A Web-based Interactive Visual Graph Analytics Platform [https://arxiv.org/pdf/1502.00354v1.pdf]








Product Marketing Analytics


	Web Analytics Tools [https://www.trustradius.com/web-analytics]


	Top 11 iOS App Analytics Tools in 2018 [https://blog.prototypr.io/top-11-ios-app-analytics-tools-in-2018-b4813a1d4d4d]


	13 of the Best Web Analytics Tools for Small Business Owners [https://www.fundera.com/blog/web-analytics-tools]


	A complete buyer’s guide to user analytics tools [https://mixpanel.com/blog/2018/07/18/guide-to-user-analytics-tools/]


	What is marketing analytics? [https://mixpanel.com/blog/2018/05/24/marketing-analytics-tools-guide/]


	The 10 Best Analytics Tools for Product Managers [https://codecondo.com/best-analytics-tools-for-product-managers/]


	What’s the best product analytics tool? [https://www.producthunt.com/ask/3906-what-s-the-best-product-analytics-tool]


	Product Analytics: A Comprehensive Guide to Using Data for Better Product Decisions [https://conversionxl.com/blog/product-analytics/]


	Google Analytics Training and Tutorials [https://www.lynda.com/Google-Analytics-training-tutorials/411-0.html]


	Analytics Training and Tutorials [https://www.lynda.com/Analytics-training-tutorials/2378-0.html]







	 An Investors’ Guide to Artificial
Intelligence [https://flamingo.ai/wp-content/uploads/2017/11/JPMorganAnInvestorsGuideToArtificialIntelligencev2.pdf]








Machine Learning as a Service


	Comparing Machine Learning as a Service: Amazon, Microsoft Azure, Google Cloud AI, IBM Watson [https://www.altexsoft.com/blog/datascience/comparing-machine-learning-as-a-service-amazon-microsoft-azure-google-cloud-ai-ibm-watson/]


	Machine Learning as a Service (MLaaS) [https://blog.g2crowd.com/blog/trends/artificial-intelligence/2018-ai/machine-learning-service-mlaas/]


	What Is Machine Learning As A Service (MLaaS)? [https://www.analyticsindiamag.com/what-is-machine-learning-as-a-service-mlaas/]


	Top 5 Machine Learning-as-a-Service providers [https://jaxenter.com/top-5-machine-learning-service-providers-141275.html]


	MLaaS: Machine Learning as a Service [https://www.eng.uwo.ca/electrical/faculty/grolinger_k/docs/mlaas.pdf]


	Try out Machine Learning services on SAP Cloud Platform [https://blogs.sap.com/2018/07/01/try-out-machine-learning-services-on-sap-cloud-platform/]


	5 Best Machine Learning APIs for Data Science [https://www.kdnuggets.com/2015/11/machine-learning-apis-data-science.html/2]


	A List Of 5 Best Machine Learning APIs for Data Science [https://www.techleer.com/articles/436-a-list-of-5-best-machine-learning-apis-for-data-science/]


	Machine Learning APIs Are Disrupting Business [https://nordicapis.com/machine-learning-apis-are-disrupting-business/]


	20 APIs that prove what ML and prediction is capable of [https://towardsdatascience.com/20-apis-that-prove-what-ml-and-prediction-is-capable-of-257bb7d71ed2]


	IBM Deep Learning Service [https://www.researchgate.net/publication/319609852_IBM_Deep_Learning_Service]


	Deep Learning as a Service, IBM makes advanced AI more accessible for users everywhere [https://www.ibm.com/blogs/watson/2018/03/deep-learning-service-ibm-makes-advanced-ai-accessible-users-everywhere/]




AmazonML: Amazon Machine Learning: use cases and a real example
AzureML: Azure Machine Learning: simplified predictive analytics
BigML: BigML: Machine Learning made easy
Chattermill: Machine Learning for customer experience
Datoin: Build Intelligent Apps.
ParallelDots: ParallelDots
DeepAI: Enterprise machine learning as a service
Deep Cognition: Deep Learning Studio simplifies AI development and deployment
Ersatz: Hosted deep learning with GPUs
ForecastThis: automated predictive modeling solutions
Google Prediction API: Google Prediction API: a Machine Learning black box for devs
MLJAR: Platform for building Machine Learning models
Natero: Customer Success platform that predicts churn and up-sell opportunities
DataRobot: Machine Learning Software - DataRobot
Valohai: Scalable Machine Learning Platform as a Service
Vize AI: Custom image recognition API
Watson Analytics: Guided and automated analytics from the cloud.
Wise: Machine Learning for Customer Success:




Appendix:




	
	Open Source
	Amazon AWS
	Microsoft Azure
	Google Cloud



	Batch Ingest
	Sqoop

File Transfer

Flume

StreamSets
	AWS Data Transfer Services (various options)
	Import/Export Service

Data Factory
	Cloud DataFlow



	Streaming Ingest
	Flume

StreamSets
	Amazon Kinesis Firehose
	Event Hubs

IOT Hub
	Cloud DataFlow



	Persistent Storage
	HDFS

RDBMS
	S3, Glacier

RDS
	Storage Blob

HDFS

SQL Database
	Persistent Disk

Google Cloud Storage

Cloud SQL



	Transient Storage
	Kafka
	Kinesis
	Event Hubs

IOT Hub

HDInsight (Kafka)
	Cloud Pub/Sub

Cloud IoT Core



	Batch Processing
	Hive

Flink, Spark

MapReduce

PostgreSQL
	EMR Spark

EMR Hadoop

EMR Presto

AWS Batch

Redshift
	Azure Batch

HDInisght (Spark/Map Reduce)

SQL Data Warehouse

Data Lake Analytics

Azure Functions
	Cloud Dataflow (open source Apache Beam)

Cloud DataProc (Spark, Hadoop)



	Stream Processing
	Flink

Spark

Beam
	Amazon Kinesis Streams

Amazon Kinesis Analytics

EMR Spark
	Stream Analytics

HDInsight (Storm, Spark)
	Cloud Dataflow (open source Apache Beam)

DataProc (Spark, Hadoop)



	Machine Learning
	Scikit

Tensorflow

Spark MLLib

TensorFlow etc.

Huge number of libraries
	Lex

Polly

Recognition

Amazon Machine Learning
	Azure ML

Cognitive Services
	Natural Language

SpeechTranslation

Vision

Video

ML Engine



	Serving Storage Graph
	JanusGraph
	Neptune
	CosmosDB
	N/A



	Serving Storage BI/EDW
	Impala + Kudu
	Redshift

Athena
	SQL Data Warehouse

Analysis Services (OLAP Cubes)
	BigQuery



	Serving Storage Search (keywords + facets)
	Solr
	Amazon CloudSearch

Amazon Elasticsearch
	Azure Search
	N/A Marketplace, e.g. Solr



	Serving Storage RDBMS
	PostgreSQL
	RDS
	SQL DB
	Cloud SQL



	Serving Storage NoSQL
	HBase
	DynamoDB
	HDInsight (HBase)

CosmosDB
	BigTable

Spanner

DataStore



	Sandboxes Notebook
	Zeppelin
	EMR Zeppelin
	Azure Notebooks
	Cloud Datalab



	Sandboxes Data Science or Preparation Platform
	Dataiku DSS Community Edition (not open source)
	N/A Marketplace only, e.g. Dataiku DSS
	N/A Marketplace only, e.g. Dataiku DSS
	Cloud DataPrep (beta). Under the hood this is Trifacta.



	Clients/Data Apps
	Superset (BI)
	Quicksight
	PowerBI
	Google Data Studio



	Orchestration
	Airflow
	AWS Data Pipeline
	Data Factory
	N/A Marketplace



	ETL Tool
	N/A
	AWS Glue
	Data Factory
	N/A Marketplace



	MDM Hub
	N/A
	N/A Marketplace
	N/A Marketplace
	N/A Marketplace



	Lineage
	N/A
	AWS Glue
	N/A
	N/A



	Catalog
	N/A
	AWS Glue
	Data Catalog
	N/A Marketplace






Commercial DS/ML/Advanced Analytics platforms


	KNIME, Alteryx, SAS, RapidMiner, H2O.ai


	MathWorks, TIBCO Software (new)


	IBM, Microsoft, Domino Data Lab, Dataiku, Databricks (new)


	SAP, Angoss, Anaconda (new), Teradata




Source: Reviews for Data Science and Machine-Learning Platforms [https://www.gartner.com/reviews/market/data-science-machine-learning-platforms]





Garnter Reviews-2018:


	Reviews for Advanced Analytics Service Providers for Marketing [https://www.gartner.com/reviews/market/advanced-analytics-service-providers-for-marketing]


	Reviews for Cloud Infrastructure as a Service, Worldwide [https://www.gartner.com/reviews/market/public-cloud-iaas]


	Reviews for Data and Analytics Service Providers, Worldwide [https://www.gartner.com/reviews/market/business-analytics-services-worldwide]


	Reviews for Data Science and Machine Learning Service Providers [https://www.gartner.com/reviews/market/data-science-and-machine-learning-service]


	Reviews for Data Virtualization [https://www.gartner.com/reviews/market/data-virtualization]


	Reviews for Data Management Solutions for Analytics [https://www.gartner.com/reviews/market/data-warehouse-solutions]


	Reviews for Data Masking Technologies [https://www.gartner.com/reviews/market/data-masking-technologies]


	Reviews for Data Preparation Tools [https://www.gartner.com/reviews/market/data-preparation-tools]


	Reviews for Data Quality Tools [https://www.gartner.com/reviews/market/data-quality-tools]


	Reviews for Database Platform as a Service [https://www.gartner.com/reviews/market/database-platform-as-a-service]


	Reviews for Hadoop Distributions [https://www.gartner.com/reviews/market/hadoop-distributions]


	Reviews for Hadoop Operations Providers [https://www.gartner.com/reviews/market/hadoop-operations-providers]


	Reviews for In-Memory Data Grids [https://www.gartner.com/reviews/market/in-memory-data-grids]


	Reviews for Machine Learning Infrastructure as a Service [https://www.gartner.com/reviews/market/ml-infrastructure-as-a-service]


	Reviews for Master Data Management CDS [https://www.gartner.com/reviews/market/mdm-customer-data-solutions]


	Reviews for Master Data Management PDS [https://www.gartner.com/reviews/market/mdm-product-data-solutions]


	Reviews for Master Data Management Solutions [https://www.gartner.com/reviews/market/master-data-management-solutions]


	Reviews for Meter Data Management Products [https://www.gartner.com/reviews/market/meter-data-management-products]


	Reviews for Robotic Process Automation Software [https://www.gartner.com/reviews/market/robotic-process-automatio-software]


	Reviews for Warehouse Management Systems [https://www.gartner.com/reviews/market/warehouse-management-systems]


	Reviews for Industrial IoT Platforms [https://www.gartner.com/reviews/market/industrial-iot-platforms]


	Reviews for Mobile App Development Platforms [https://www.gartner.com/reviews/market/mobile-application-development-platforms]
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	Alphasense   whitepapers, Trainigs, Teams, Other Resouces


	MAANA   whitepapers, Trainigs, Teams, Other Resouces


	OMNI:US   whitepapers, Trainigs, Teams, Other Resouces


	SINEQUA   whitepapers, Trainigs, Teams, Other Resouces






LOG ANALTICS


	Splunk   whitepapers, Trainigs, Teams, Other Resouces


	sumologic   whitepapers, Trainigs, Teams, Other Resouces


	loggly   whitepapers, Trainigs, Teams, Other Resouces


	timber   whitepapers, Trainigs, Teams, Other Resouces


	kibana   whitepapers, Trainigs, Teams, Other Resouces


	logz.io   whitepapers, Trainigs, Teams, Other Resouces






SOCIAL ANALYTICS


	Hootsuite   whitepapers, Trainigs, Teams, Other Resouces


	spriklr   whitepapers, Trainigs, Teams, Other Resouces


	netbase   whitepapers, Trainigs, Teams, Other Resouces


	synthesio   whitepapers, Trainigs, Teams, Other Resouces


	tracx   whitepapers, Trainigs, Teams, Other Resouces


	simplereach   whitepapers, Trainigs, Teams, Other Resouces


	bitly   whitepapers, Trainigs, Teams, Other Resouces


	predata   whitepapers, Trainigs, Teams, Other Resouces


	similarweb   whitepapers, Trainigs, Teams, Other Resouces






WEB/MOBILE/COMMERCE ANALYTICS


	Google analytics   whitepapers, Trainigs, Teams, Other Resouces


	mixpanel   whitepapers, Trainigs, Teams, Other Resouces


	amplitude   whitepapers, Trainigs, Teams, Other Resouces


	sumall   whitepapers, Trainigs, Teams, Other Resouces


	Airtable   whitepapers, Trainigs, Teams, Other Resouces


	RESCI   whitepapers, Trainigs, Teams, Other Resouces


	SIGOPT   whitepapers, Trainigs, Teams, Other Resouces


	granify   whitepapers, Trainigs, Teams, Other Resouces


	custora   whitepapers, Trainigs, Teams, Other Resouces






Cross Infrastructures/ANALYTICS


	AWS   whitepapers, Trainigs, Teams, Other Resouces


	GCP   whitepapers, Trainigs, Teams, Other Resouces


	Microsoft Azure   whitepapers, Trainigs, Teams, Other Resouces


	IBM   whitepapers, Trainigs, Teams, Other Resouces


	SAP   whitepapers, Trainigs, Teams, Other Resouces


	HP   whitepapers, Trainigs, Teams, Other Resouces


	SAS   whitepapers, Trainigs, Teams, Other Resouces


	1010DATA   whitepapers, Trainigs, Teams, Other Resouces


	VMWARE   whitepapers, Trainigs, Teams, Other Resouces


	TIBCO   whitepapers, Trainigs, Teams, Other Resouces


	TERADATA   whitepapers, Trainigs, Teams, Other Resouces


	ORACLE   whitepapers, Trainigs, Teams, Other Resouces


	NETAPP   whitepapers, Trainigs, Teams, Other Resouces


	Syncosort   whitepapers, Trainigs, Teams, Other Resouces


	MAPR   whitepapers, Trainigs, Teams, Other Resouces


	Cloudera   whitepapers, Trainigs, Teams, Other Resouces
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	Description



	Dynamic masking
	Blocking a part of the video signal based on the signal itself, for example because of privacy concerns.



	Flame and smoke detection
	IP cameras with intelligent video surveillance technology can be used to detect flame and smoke in 15–20 seconds or even less because of the built-in DSP chip. The chip processes algorithms that analyzes the videos captured for flame and smoke characteristics such as color chrominance, flickering ratio, shape, pattern and moving direction.



	 Egomotion estimation
	Egomotion estimation is used to determine the location of a camera by analyzing its output signal.



	Motion detection
	Motion detection is used to determine the presence of relevant motion in the observed scene.



	Shape recognition
	Shape recognition is used to recognize shapes in the input video, for example circles or squares. This functionality is typically used in more advanced functionalities such as object detection.



	Object detection
	Object detection is used to determine the presence of a type of object or entity, for example a person or car. Other examples include fire and smoke detection.



	Recognition
	Face recognition and Automatic Number Plate Recognition are used to recognize, and therefore possibly identify, persons or cars.



	Style detection
	Style detection is used in settings where the video signal has been produced, for example for television broadcast. Style detection detects the style of the production process.



	Tamper detection
	Tamper detection is used to determine whether the camera or output signal is tampered with.



	Video tracking
	Video tracking is used to determine the location of persons or objects in the video signal, possibly with regard to an external reference grid.



	Video Error Level Analysis
	Video scene content tamper analysis using free software. Video Error level analysis (VELA)



	Object Co-segmentation
	Joint object discovery, classification and segmentation of targets in one or multiple related video sequences
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	ASIC Clouds: Specializing the Datacenter [https://cseweb.ucsd.edu/%7Embtaylor/papers/ASIC_Cloud_ISCA_2016_Proceedings.pdf]




Graphcore
(IPU - 16nm)


	Graphcore deck for BCG [http://www.bristol.bcs.org.uk/2017/graphcore.pdf]


	Scalable Silicon Compute [https://supercomputersfordl2017.github.io/Presentations/SimonKnowlesGraphCore.pdf]


	Graphcore Readies Launch of 16nm Colossus-IPU Chip [https://www.hpcwire.com/2017/07/20/graphcore-readies-launch-16nm-colossus-ipu-chip/]


	Intelligence Processors [https://www.cambridgewireless.co.uk/media/uploads/files/CWTEC03.10.17-Graphcore-Simon_Knowles.pdf]


	POPLAR OVERVIEW [https://www.graphcore.ai/hubfs/assets/Poplar%C2%81%20technical%20overview%20NEW%20BRAND.pdf]


	graphcore Documentation [https://media.readthedocs.org/pdf/graphcore/latest/graphcore.pdf]


	Designing Processors and
Systems for Intelligence
 [http://hipineb.i3a.info/hipineb2018/wp-content/uploads/sites/8/2018/02/Ola-HiPINEB-2018-24Feb2018-OT.pdf]


	Graphcore Technical Roles [https://www.graphcore.ai/careers]




Mythic


	Mythic @ Hot Chips 2018 [https://medium.com/mythic-ai/mythic-hot-chips-2018-637dfb9e38b7]


	MYTHIC MULTIPLIES IN A FLASH [https://www.mythic-ai.com/wp-content/uploads/2018/08/Mythic-Multiplies-In-A-Flash.pdf]


	Technical Roles [https://www.mythic-ai.com/careers/]


	Mythic nets $40M to create a new breed of efficient AI-focused hardware [https://techcrunch.com/2018/03/20/mythic-nets-40m-to-create-a-new-line-of-ai-focused-hardware/]




SambaNova Systems:
(Stanford professors)


	articles [https://www.sambanovasystems.com/news/]


	The red-hot AI hardware space gets even hotter with $56M for a startup called SambaNova Systems [https://techcrunch.com/2018/03/15/the-red-hot-ai-chip-space-gets-even-hotter-with-56m-for-a-startup-called-sambanova/]


	Systems Architecture Pioneer and Co-Founder of Sambanova Systems to Speak at the AI Hardware Summit [https://www.businesswire.com/news/home/20180911005158/en/Systems-Architecture-Pioneer-Co-Founder-Sambanova-Systems-Speak]




Cambricon


	Cambricon Unveils its First AI Chip for Cloud Computing [https://medium.com/syncedreview/cambricon-unveils-its-first-ai-chip-for-cloud-computing-d3f7acdb4076]




Movidious:


	VPU PRODUCT BRIEF [https://uploads.movidius.com/1463156689-2016-04-29_VPU_ProductBrief.pdf]


	Intel Movidius Neural Compute Stick presentation @QConf San Francisco [https://www.slideshare.net/DarrenCrews/intel-movidius-neural-compute-stick-presentation-qconf-san-francisco]


	Deep learning @ Edge using Intel’s Neural Compute Stick [https://www.slideshare.net/geetachauhan/deep-learning-edge-using-intels-neural-compute-stick]


	Intel Movidius Myriad 2 Vision Processing Unit (VPU) [https://newsroom.intel.com/wp-content/uploads/sites/11/2017/06/Myriad-2-VPU-Fact-Sheet.pdf]


	Intel End-to-End Vision Solutions [https://www.intel.com/content/dam/www/public/us/en/documents/product-briefs/vision-products-open-vino-product-brief.pdf]


	Myriad 2:
“Eye of the Computational Vision Storm” [https://www.hotchips.org/wp-content/uploads/hc_archives/hc26/HC26-12-day2-epub/HC26.12-6-HP-ASICs-epub/HC26.12.620-Myriad2-Eye-Moloney-Movidius-provided.pdf]




ThinCI


	Technical Roles [https://thinci.com/jobs.html]


	Graph Streaming Processor [https://www.hotchips.org/wp-content/uploads/hc_archives/hc29/HC29.21-Monday-Pub/HC29.21.40-Processors-Pub/HC29.21.440-Graph-Streaming-Cook-ThinCl-v1.1.pdf]


	DENSO Lead Investor in THINCI Inc., a
Deep Learning and Vision Processing
Startup, to Help Accelerate Next
Generation Automotive [http://www.densomedia-na.com/wp-content/uploads/DENSO-Lead-Investor-in-THINCI-Inc.pdf]


	The	Vision	AI	Start-ups	That	Ma4er	Most		 [http://www.cogniteventures.com/wp-content/uploads/2016/09/EVMM-February-22-2017-Final.pdf]




Wave computing


	WaveComputing_Deskside [https://static1.squarespace.com/static/56dd1fca555986f25c75343c/t/5b7476914ae2372e1eebf15b/1534359187570/WaveComputing_Deskside_8.15.18.pdf]


	Engineering & Technology Roles [http://jobs.jobvite.com/wavecomp-ai]




Nervana Systems


	Deep Learning on the INTEL® nervana™ platform [https://indico.cern.ch/event/567550/contributions/2656681/attachments/1510739/2357055/20170922_ACAT2017_Intel_Nervana_Solution_Stack.pdf]


	CCC-Nervana [https://cra.org/ccc/wp-content/uploads/sites/2/2016/08/CCC-Nervana-Amir.pdf]


	ai-academy [https://software.intel.com/en-us/ai-academy/tools]


	publications [https://ai.intel.com/publications/]


	Rethinking computation: A processor architecture for machine intelligence [https://www.slideshare.net/nervanasys/rethinking-computation-a-processor-architecture-for-machine-intelligence?next_slideshow=1]


	Nervana and the Future of Computing [https://www.slideshare.net/nervanasys/nervana-and-the-future-of-computing]




Grog: (Founded by Google TPU Team)


	Several Google engineers have left one of its most secretive AI projects to form a stealth start-up [https://www.cnbc.com/2017/04/20/ex-googlers-left-secretive-ai-unit-to-form-groq-with-palihapitiya.html]


	Groq This: New AI Chips to Give GPUs a Run for Deep Learning Money [https://www.hpcwire.com/2017/04/24/new-ai-chips-give-gpus-run-deep-learning-money/]


	The AI chip startup explosion is already here [https://techcrunch.com/2017/12/24/the-ai-chip-startup-explosion-is-already-here/]








DSP


	Digital Signal Processor evolution over the last 30 years [https://www.slideshare.net/fcharlot/digital-signal-processor-evolution-over-the-last-30-years]


	DSP Compilers: A Buyer’s Guide [https://www.eetimes.com/document.asp?doc_id=1277335]


	SPL
A Language and Compiler for DSP Algorithms [https://pdfs.semanticscholar.org/640b/bae6c4d28f7a40fc844e4c4bf0049f79a74b.pdf]


	Software Programmable
Signal Processing Platform
Analysis [https://www.itu.dk/%7Ewasowski/teach/dsp-compiler-07/episode-2/episode02-handout.pdf]


	An Advanced Compiler Designed for a VLIW DSP for Sensors-Based Systems [https://www.mdpi.com/1424-8220/12/4/4466]


	ORC2DSP: Compiler Infrastructure Supports for VLIW
DSP Processors
 [http://pllab.cs.nthu.edu.tw/%7Ecwchen/pub/vlsitsa05.pdf]




Knupath


	Former NASA Exec Brings Stealth Machine Learning Chip to Light [https://www.nextplatform.com/2016/06/06/former-nasa-exec-brings-stealth-machine-learning-chip-light/]






Training Hardwares

- GPU[1] -> FPGA[2] -> ASIC[3]







Inference Hardwares

- ASIC[1] -> FPGA[2] -> GPU[3]







Parallel Computing with GPUs/FPGA’s(compiler optimization)

- GPU : AMD and NVIDIA
- FPGA : Xilinx and Altera(part of intel)






	Intel® HLS Compiler: Fast Design,
Coding, and Hardware [https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/wp/wp-01274-intel-hls-compiler-fast-design-coding-and-hardware.pdf]


	Intel® HLS Compiler [https://www.intel.com/content/dam/www/programmable/us/en/pdfs/products/hls/hls-production-brief.pdf]


	Enabling Parallel Computing in
Chapel with Clang and LLVM  [http://llvm.org/devmtg/2017-10/slides/Ferguson-Enabling%20Parallel%20Computing%20in%20Chapel.pdf]


	OpenCL Compiler Tools for FPGAs [https://www.iwocl.org/wp-content/uploads/iwocl-2016-opencl-compiler-tools-for-fpgas.pdf]


	Compilation of OpenCL Programs for Stream
Processing Architectures [https://fenix.tecnico.ulisboa.pt/downloadFile/844820067124649/Compilation%20of%20OpenCL%20Programs%20for%20Stream%20Processing%20Architectures%20-%20Summary.pdf]


	Resource-Aware Just-in-Time OpenCL Compiler for Coarse-Grained FPGA Overlays [https://arxiv.org/pdf/1705.02730.pdf]


	CUDA and OpenCL API
comparison [https://wiki.aalto.fi/download/attachments/40025977/Cuda+and+OpenCL+API+comparison_presented.pdf]


	OpenCL [http://web.cs.ucdavis.edu/%7Erubio/289c/presentations/bayraktar2.pdf]


	NVIDIA®
OpenCL™
JumpStart Guide  [http://www.cs.cmu.edu/afs/cs/academic/class/15668-s11/www/cuda-doc/OpenCL_Jumpstart_Guide.pdf]


	opencl-optimizations-make-case-for-fpgas-in-hpc [https://www.nextplatform.com/2018/08/21/opencl-optimizations-make-case-for-fpgas-in-hpc/]


	Mac computers that use OpenCL and OpenGL graphics [https://support.apple.com/en-us/HT202823]


	OpenGL Spec 4.4 Core [https://www.slideshare.net/Khronos_Group/opengl-spec-44-core]


	VULKAN OVERVIEW [https://developer.nvidia.com/sites/default/files/akamai/gameworks/VulkanDevDaypdaniel.pdf]


	Vulkan on NVIDIA GPUs [http://on-demand.gputechconf.com/siggraph/2015/presentation/SIG1501-Piers-Daniell.pdf]


	Graphics and Compute
Belong Together  [https://www.khronos.org/assets/uploads/developers/library/overview/2015_vulkan_v1_Overview.pdf]


	Embedded Outreach
Focusing OpenCL for the
Embedded Industry
January 2018 [https://www.khronos.org/assets/uploads/developers/library/2018-khronos-group-opencl-embedded-outreach/Taipei-Focusing-OpenCL-Roadmap_Jan18.pdf]


	DirectX™ 12 Case Studies [https://developer.download.nvidia.com/assets/gameworks/downloads/regular/GDC17/DX12CaseStudies_GDC2017_FINAL.pdf?KVMrYcVY2reqDR7A_7iEz-V2KuHRM4chpw8-Bj738msNISk7gufslJ6xPFUbGvn0Ra0s8enAHtIr6-Fo67bNKfRq0w4NZIoNc6iYbhuakdCtDJ98akiNbBma1kmUSsUukSS7UlJTkbEfUpo6xhvf8qCz7rn3y4h1zNlMMKbqFr9sRa_c2eHJ1u8]


	Practical DirectX 12 [https://developer.nvidia.com/sites/default/files/akamai/gameworks/blog/GDC16/GDC16_gthomas_adunn_Practical_DX12.pdf]


	Interactive	
Computer	Graphics	 [https://web.eecs.umich.edu/%7Esugih/courses/eecs487/lectures/21-LowLevelAPIs.pdf]


	NVIDIA® CUDA™
Architecture [http://developer.download.nvidia.com/compute/cuda/docs/CUDA_Architecture_Overview.pdf]


	GPGPU Programming CUDA Arc hitec ture  [http://www.diva-portal.org/smash/get/diva2:447977/FULLTEXT01.pdf]


	Standard Introduction to CUDA C Programming: CUDA C/C++ BASICS [https://www.olcf.ornl.gov/wp-content/uploads/2013/02/Intro_to_CUDA_C-TS.pdf]


	GPGPU PROCESSING IN CUDA ARCHITECTURE [https://arxiv.org/ftp/arxiv/papers/1202/1202.4347.pdf]


	CUDA Memory Architecture [https://www.cvg.ethz.ch/teaching/2011spring/gpgpu/cuda_memory.pdf]


	NVIDIA CUDA Software and GPU
Parallel Computing Architecture [https://pdfs.semanticscholar.org/8534/2c0881d7ace904aa1fd01f7a456f41cd329f.pdf]


	Java on CUDA architecture [https://otik.uk.zcu.cz/bitstream/11025/10631/1/Strnad.pdf]


	GPU Architecture and cuda [http://haifux.org/lectures/267/Introduction-to-GPUs.pdf]


	Parallel Genetic Algorithm on the CUDA
Architecture [https://memics.cz/2010/pres/palava/Saturday/pospichal.pdf]


	CUDA_Tutorial [http://users.cis.fiu.edu/%7Etcickovs/CUDA_Tutorial.pdf]


	GPU Architecture and CUDA Programming [https://www.cs.cmu.edu/afs/cs/academic/class/15418-s12/www/lectures/06_gpuprog.pdf]


	CUDA Basics [https://cs.nyu.edu/manycores/cuda_many_cores.pdf]


	NV IDIA ‘s Compute Unified Device A rchitecture
( CUDA ) [http://www.netlib.org/utk/people/JackDongarra/WEB-PAGES/SPRING-2012/Discussion_CUDA.pdf]


	A “Hands-on” Introduction to
OpenMP [https://www.openmp.org/wp-content/uploads/omp-hands-on-SC08.pdf]


	PGI Accelerator [https://www.pgroup.com/lit/brochures/openacc_sc13.pdf]


	OpenACC Programming [https://www.openacc.org/sites/default/files/inline-files/OpenACC_Programming_Guide_0.pdf]


	Introduction to OpenACC
2018 HPC Workshop: Parallel Programming [https://www.lehigh.edu/%7Ealp514/hpc2017/openacc.pdf]


	Advanced OpenACC [https://ics.psu.edu/wp-content/uploads/2016/02/OpenACC.pdf]


	Programming Heterogeneous
Parallel Architectures
Directive Programming
with OpenACC [https://pdfs.semanticscholar.org/presentation/6143/df0c853de04a5b97934d11f281fdbbdedc6d.pdf]


	Profiling and Tuning
OpenACC Code [http://developer.download.nvidia.com/GTC/PDF/GTC2012/PresentationPDF/S0517B-Monday-Programming-GPUs-OpenACC.pdf]


	INTRODUCTION TO COMPILER
DIRECTIVES WITH OPENACC [http://on-demand.gputechconf.com/gtc/2015/presentation/S5192-Jeff-Larkin.pdf]


	GPU Programming
with CUDA and OpenACC  [https://www.asc.edu/sites/default/files/org_sections/HPC/documents/gpu_cuda_acc_10_small.pdf]


	Advanced CUDA and OpenACC [http://www.training.prace-ri.eu/uploads/tx_pracetmo/AdvCudaOpenACCLectures.pdf]


	Advanced OpenACC [https://www.psc.edu/images/xsedetraining/BootCamp_June2017/OpenACC_Advanced_OpenACC.PDF]


	Evaluating Performance Portability of OpenACC [https://ft.ornl.gov/sites/default/files/LCPC14_perfport.pdf]


	OpenCL for FPGAs: Prototyping a Compiler [http://ersaconf.org/ersa12/papers/Brown-opencl-for-fpgas.pdf]


	DLA: Compiler and FPGA Overlay for Neural
Network Inference Acceleration [https://arxiv.org/pdf/1807.06434.pdf]


	Inside the Microsoft FPGA-based configurable cloud [https://channel9.msdn.com/Events/Build/2017/B8063]


	Array Allocation in Non-Cached Memory
Systems [https://www.cct.lsu.edu/%7Eestrabd/LACSI2006/workshops/workshop5/tripp.pdf]


	Xilinx FPGA Architecture [https://www.seas.upenn.edu/%7Eese170/handouts/FPGA.pdf]


	LLVM-CHiMPS
Compilation Environment for FPGAs
Using LLVM Compiler Infrastructure and
CHiMPS Computational Model [https://pdfs.semanticscholar.org/4666/eef3e3da4481254d1ba9b140622ad1836a9e.pdf]


	CHiMPS: A C-level compilation flow for hybrid CPU-FPGA architectures [https://ieeexplore.ieee.org/document/4629927]


	LLVM-CHiMPS: Compilation Environment for FPGAs Using LLVM
Compiler Infrastructure and CHiMPS Computational Model [http://www.ncsa.illinois.edu/People/kindr/papers/rssi08_paper1.pdf]


	A Survey and Evaluation of FPGA
High-Level Synthesis Tools [https://ce-publications.et.tudelft.nl/publications/1524_a_survey_and_evaluation_of_fpga_highlevel_synthesis_tools.pdf]


	High-level synthesis for FPGAs [http://www.maisondelasimulation.fr/Phocea/file.php?file=Seminaires/110/High-level_synthesis_for_FPGAs.pdf]


	Best-Effort FPGA Programming:
A Few Steps Can Go a Long Way [https://arxiv.org/pdf/1807.01340.pdf]


	LegUp: An Open Source High-Level Synthesis Tool for FPGA-Based
Processor/Accelerator Systems [http://legup.eecg.utoronto.ca/ACM_TECS_journal.pdf]


	Overview of a Compiler for Synthesizing
MATLAB Programs onto FPGAs  [http://users.eecs.northwestern.edu/%7Edcz338/publications/TLVLSI-accelchip.pdf]


	An overview of FPGAs and FPGA programming; initial experiences at Daresbury [https://www.researchgate.net/publication/30409873_An_overview_of_FPGAs_and_FPGA_programming_initial_experiences_at_Daresbury]


	Programming
Modern FPGAs [http://www.mpsoc-forum.org/previous/2006/slides/bolsens.pdf]


	 FIELD PROGRAMMABLE
GATE ARRAYS [http://www.cs.tut.fi/kurssit/TLT-9707/presentations/DCS_DCE_lect_1.pdf]


	FPGAs For Dummies®, 2nd Intel® Special Edition [https://www.amiq.com/consulting/misc/free_pdf_books/fpgas_for_dummies_ebook.pdf]


	Review of Register-transfer Level
Design Flow
and a
Look at Industrial Practice [https://people.eecs.berkeley.edu/%7Ekeutzer/classes/244fa2005/lectures/11-1-rtl-review-and-problems.pdf]


	RTL design in python:
porting the mMIPS [http://www.es.ele.tue.nl/%7Ejhuisken/mmips/mMips_in_Myhdl.pdf]




MPI


	Getting started with MPI [https://www.mpibpc.mpg.de/280019/kutzner06talk-MPI.pdf]


	Open MPI: A High-Performance, Heterogeneous MPI [http://open-mpi.europnews.de/papers/heteropar-2006/heteropar-2006-paper.pdf]


	Open MPI [https://www.mir.wustl.edu/Portals/0/Documents/Uploads/CHPC/WashU_6_intelmpi.pdf]


	Running MPI applications on Linux over
Infiniband cluster with Intel MPI
 [https://www.mir.wustl.edu/Portals/0/Documents/Uploads/CHPC/WashU_6_intelmpi.pdf]


	CISCO: What is [Open] MPI? [https://www.slideshare.net/jsquyres/test-presentation-883454]


	MPI: A Message-Passing Interface Standard [https://www.mpi-forum.org/docs/mpi-3.1/mpi31-report.pdf]


	Tutorial on MPI: The
Message-Passing Interface [https://www.idi.ntnu.no/%7Eelster/tdt4200-f09/gropp-mpi-tutorial.pdf]


	Introduction to the Message Passing Interface (MPI) [http://www.math-cs.gordon.edu/courses/cps343/presentations/Intro_to_MPI.pdf]


	Introduction to Parallel
Programming and MPI
 [https://software.rc.fas.harvard.edu/training/Intro_to_MPI.pdf]


	MPI Programming Model MPI Programming Model [https://www.nersc.gov/assets/NUG-Meetings/MPINERSC-Cray.pdf]


	MPI-based Approaches for Java [https://www.open-mpi.org/papers/mpi-java-presentation/mpi-java1995.pdf]


	INTRODUCTION TO PARALLEL PROGRAMMING
WITH MPI AND OPENMP [https://www.fz-juelich.de/SharedDocs/Downloads/IAS/JSC/EN/slides/mpi/mpi-openmp-handouts.pdf?__blob=publicationFile]


	Distributed Memory
Programming with MPI [https://www.moreno.marzolla.name/teaching/high-performance-computing/2017-2018/L06-MPI.pdf]


	Distributed TensorFlow with MPI [https://arxiv.org/pdf/1603.02339.pdf]


	Distributed TensorFlow vs MPI TensorFlow [https://groups.google.com/a/tensorflow.org/forum/#%21topic/discuss/YAtcAb9X5ms]


	https://github.com/NVIDIA/nccl


	https://github.com/intel/MLSL


	https://github.com/facebookincubator/gloo


	https://github.com/baidu-research/tensorflow-allreduce


	https://github.com/baidu-research/baidu-allreduce


	User-transparent Distributed TensorFlow [https://arxiv.org/pdf/1704.04560.pdf]


	https://github.com/matex-org/matex


	Optimized Broadcast for Deep Learning Workloads
on Dense-GPU InfiniBand Clusters: MPI or NCCL? [https://arxiv.org/pdf/1707.09414.pdf]


	Co-designing MPI Runtimes and Deep Learning Frameworks for Scalable Distributed Training on GPU Clusters [http://hibd.cse.ohio-state.edu/static/media/talks/slide/awan-sc17-poster.pdf]


		Distributed	Deep	Learning	for	
Dummies [http://www.hoti.org/tutorials/HOTI25_Tutorial_1b.pdf]


	Efficient	Large	Message	Broadcast	using	NCCL	
and	CUDA-Aware	MPI	for	Deep	Learning [http://www.eurompi2016.ed.ac.uk/sites/default/files/attachments/Awan-Efficient-Large-Message-Broadcast.pdf]






Quantum Compilation


	Qcompiler: quantum compilation with CSD method [https://arxiv.org/pdf/1208.0194.pdf]


	A Software Methodology for Compiling Quantum Programs [https://arxiv.org/pdf/1604.01401.pdf]


	2nd International Workshop on
Quantum Compilation [https://msoeken.github.io/iwqc18.html]


	Process Algebras for Quantum Compilation [https://www.youtube.com/watch?v=O8oEOllRsU0]


	LIQUi: Simulation and Compilation of Quantum Algorithms - Dave Wecker [https://www.youtube.com/watch?v=Q6M0ueXLTak]


	Building Better Quantum Algorithms with Physics [https://www.youtube.com/watch?v=IsUa1L4XR6k]


	Understanding the Complexity of Quantum Circuit Compilation [https://www.ibm.com/blogs/research/2018/08/understanding-complexity-quantum-circuit-compilation/]


	A software methodology for compiling quantum programs [http://iopscience.iop.org/article/10.1088/2058-9565/aaa5cc]


	ScaffCC: Scalable compilation and analysis of quantum programs [https://www.sciencedirect.com/science/article/pii/S0167819114001422]


	Qcompiler: Quantum compilation with the CSD method [https://www.researchgate.net/publication/230609804_Qcompiler_Quantum_compilation_with_the_CSD_method]


	Quantum Compiling [http://www.cba.mit.edu/docs/theses/01.05.aram.pdf]


	Google: We don’t have a quantum computer yet, but we have a compiler [https://www.theregister.co.uk/2017/10/24/google_we_dont_have_a_quantum_computer_yet_but_we_have_a_compiler/]


	ProjectQ: an open source software framework for quantum computing [https://quantum-journal.org/papers/q-2018-01-31-49/]


	[llvm-dev] ScaffCC (A Framework for Compilation and Analysis of Quantum Computing Programs) migrated to LLVM 6.0](http://lists.llvm.org/pipermail/llvm-dev/2017-November/118764.html)


	Language, Compiler,
and Optimization Issues
in Quantum Computing [https://pdfs.semanticscholar.org/presentation/d28b/b03ecbb5d6df27f6eaeda1f992cf46a701ad.pdf]


	Scaffold: Quantum Programming Language
 [ftp://ftp.cs.princeton.edu/reports/2012/934.pdf]


	A Compiler for a Functional
Quantum Programming
Language [http://www.cs.nott.ac.uk/%7Epsztxa/publ/qmlc-draft.pdf]


	Quantum Computer Compilers [http://www1.cs.columbia.edu/%7Eaho/Talks/08-06-09_PLDI.pdf]


	Compiler Management of Communication and Parallelism
for Quantum Computation [https://people.cs.uchicago.edu/%7Eftchong/papers/ASPLOS-15-QC.pdf]


	Opportunities and Challenges
in Intermediate-Scale Quantum Computing [https://cpb-us-e1.wpmucdn.com/blogs.gwu.edu/dist/d/530/files/2018/04/Chong-QC-CCGrid-5-18-1ycb6dd.pdf]


	Software and Architectures
for Large-Scale Quantum
Computing  [http://people.cs.uchicago.edu/%7Eftchong/Chong-QC-SFU-2015.pdf]


	Functional Quantum
Programming [http://cs.ioc.ee/%7Etarmo/pls06/altenkirch-slides.pdf]


	Qubit allocation
for quantum circuit compilers  [http://www.irisa.fr/alf/downloads/collange/talks/collange_qubitalloc_jiq17.pdf]


	Towards a Software Architecture for Quantum
Computing Design Tools [https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/10Svore-Cross-Aho-Chuang-Markov.pdf]






Neuromorphic


	Neuromorphic chips
for the Artificial Brain [http://raphe.kaist.ac.kr/lecture/2016springbce500/(BrainCogn%20Eng%20I%2005)%20Neuromorphic%20chips.pdf]


	A Compiler for Scalable Placement and
Routing of Brain-like Architectures  [http://www.ispd.cc/slides/2013/6_srinivasa.pdf]


	Bridging the Gap Between Neural Networks and Neuromorphic
Hardware with A Neural Network Compiler [https://arxiv.org/pdf/1801.00746.pdf]


	Nengo: The Neuromorphic Compiler and the Rise of Neuromorphic Computing Chips [https://www.linkedin.com/pulse/nengo-neuromorphic-compiler-rise-computing-chips-peter-suma]


	TrueNorth Ecosystem for
Brain-Inspired Computing:
Scalable Systems, Software, and Applications [https://e-reports-ext.llnl.gov/pdf/814769.pdf]


	Conversion of Artificial Recurrent Neural Networks to Spiking Neural Networks for
Low-power Neuromorphic Hardware [https://arxiv.org/pdf/1601.04187.pdf]


	Intel Loihi: A Neuromorphic Manycore Processor with On-Chip Learning [https://www.researchgate.net/publication/322548911_Loihi_A_Neuromorphic_Manycore_Processor_with_On-Chip_Learning]




Brainchip
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Anatomy of ML/DL Frameworks


	framework-optimizations [https://ai.intel.com/framework-optimizations/]


	compilers [https://github.com/aalhour/awesome-compilers]


	Halide [https://github.com/halide/Halide]


	gopher-lua [https://github.com/yuin/gopher-lua#design-principle]


	tvm [https://github.com/dmlc/tvm]


	clang [https://github.com/llvm-mirror/clang]


	glow [https://github.com/pytorch/glow]


	NativeJIT [https://github.com/BitFunnel/NativeJIT]


	llgo [https://github.com/go-llvm/llgo]


	ocaml [https://github.com/ocaml/ocaml]


	Open-Source-FPGA-Bitcoin-Miner [https://github.com/progranism/Open-Source-FPGA-Bitcoin-Miner]


	tinygo [https://github.com/aykevl/tinygo]


	ngraph [https://github.com/NervanaSystems/ngraph]


	llvmlite [https://github.com/numba/llvmlite]


	luajit [https://github.com/LuaDist/luajit]


	taco [https://github.com/tensor-compiler/taco]


	lua.js [https://github.com/mherkender/lua.js]


	cppinsights [https://github.com/andreasfertig/cppinsights]


	forest-compiler [https://github.com/forest-lang/forest-compiler]


	hope [https://github.com/jakeret/hope]


	HLSLCrossCompiler [https://github.com/James-Jones/HLSLCrossCompiler]


	HLSLcc [https://github.com/Unity-Technologies/HLSLcc]


	ante [https://github.com/jfecher/ante]


	compilers-targeting-c [https://github.com/dbohdan/compilers-targeting-c]


	sklearn-compiledtrees [https://github.com/ajtulloch/sklearn-compiledtrees]


	RGA [https://github.com/GPUOpen-Tools/RGA]


	Essentials-of-Compilation [https://github.com/IUCompilerCourse/Essentials-of-Compilation]


	jit-tutorial [https://github.com/spencertipping/jit-tutorial]


	compiler_series [https://github.com/bisqwit/compiler_series]


	v8/v8 [https://github.com/v8/v8]


	TorchMPI [https://github.com/facebookresearch/TorchMPI]


	TensorComprehensions [https://github.com/facebookresearch/TensorComprehensions]








Numerical libraries


	Basic Linear Algebra Subprograms(BLAS [http://www.netlib.org/blas/])


	Numerical libraries [https://hpc-forge.cineca.it/files/CoursesDev/public/2016/Milan/Cross_Sectoral_Course_PhD/0501-MathLibraries.pdf]


	List of numerical libraries [https://en.wikipedia.org/wiki/List_of_numerical_libraries]


	Normal Cuda Vs CuBLAS? [https://stackoverflow.com/questions/25836003/normal-cuda-vs-cublas]


	Hands-on Lab: Rapid Multi-GPU Programming with CUDA Libraries [http://on-demand.gputechconf.com/gtc/2014/presentations/S4788-rapid-multi-gpu-programming-cuda-libraries.pdf]


	The CUBLAS and CULA libraries [https://wlandau.github.io/gpu/lectures/cublas-cula/cublas-cula.pdf]


	BLASX: A High Performance Level-3 BLAS
Library for Heterogeneous Multi-GPU Computing [https://arxiv.org/pdf/1510.05041.pdf]


	Analysis of Object-Oriented Numerical Libraries  [http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.91.1918&rep=rep1&type=pdf]


	Numerical Linear Algebra Software [https://web.stanford.edu/class/ee392o/nlas-foils.pdf]


	Integrating MPI-based numerical software into an advanced parallel computing environment [http://www.dma.unina.it/%7Elapegna/documents/euromicro03.pdf]


	Introduction to Scientific
Libraries [http://www.training.prace-ri.eu/uploads/tx_pracetmo/Num_Libs_shortDOSAC15.pdf]


	Porting the PLASMA Numerical Library to the OpenMP Standard [https://www.icl.utk.edu/files/publications/2016/icl-utk-942-2016.pdf]


	IMSL Fortran Numerical Special Functions Math Library [http://www.afs.enea.it/software/imsl/help/sfun/sfun.pdf]


	Numerical Libraries with C or Fortran [https://www.bu.edu/tech/files/2016/06/Introduction_to_Numerical_Libraries.pdf]


	Python for Computational Science and Engineering [https://www.southampton.ac.uk/%7Efangohr/training/python/pdfs/Python-for-Computational-Science-and-Engineering.pdf]


	Julia: A Fresh Approach to
Numerical Computing∗ [https://julialang.org/publications/julia-fresh-approach-BEKS.pdf]


	NAG Presentation to Eduserv Maths and Stats Software Dec2014 [https://www.slideshare.net/eduserv/math-statsgroup-nagdec2014]






     - Its more likely that Pytorch may takeover Tensorflow in 1-2 years.
     - Keras lives on as high level API if they given support to competitive frameowrks. 
     - Opportunities: 
       - Future will be co-evolution of AI and Hardware, AI will fundamentally change the computing industry.
       - There is a space for a new open platform which can support/optimize high level computational graps to future computing devices/chips irrespective of their underlying structures and complexities(Multicore CPU's, GPU's, TPU's VPU's, NPUs,  ASICs, neuromarphic chipsets, FPGAs, HPC-MPIs, DSPs, Quantum chips(QPUs), mobile chipsets, custom chips and EDGE computing) with less integration time. Definitely existing platforms evolve to this stage in 3-5 yrs.









Core ML [Jun 2017, Apple]


	Apple announces new machine learning API to make mobile AI faster [https://www.theverge.com/2017/6/5/15725994/apple-mobile-ai-chip-announced-wwdc-2017]


	Create your own Object Recognizer — ML on iOS [https://medium.com/@hunter.ley.ward/create-your-own-object-recognizer-ml-on-ios-7f8c09b461a1]


	Deep Learning for Core ML [https://e-string.com/pdf/core-ml-dl-pdx-cocoaheads.pdf]


	CoreML [https://simplecore.intel.com/nervana/wp-content/uploads/sites/53/2018/05/IntelAIDC18_HishamChowdhury_Matrix_5.24_Final.pdf]


	CoreML Team: •
Introducing Core ML [https://devstreaming-cdn.apple.com/videos/wwdc/2017/703muvahj3880222/703/703_introducing_core_ml.pdf?dl=1]








Caff2 [April 2017, FAIR]

   - In April 2017, Facebook announced Caffe2, which includes new features such as Recurrent Neural Networks. 
   - At the end of March 2018, Caffe2 was merged into PyTorch.






	Caffe2 Merges With PyTorch [https://medium.com/@Synced/caffe2-merges-with-pytorch-a89c70ad9eb7]


	ONNX-workshop [http://learningsys.org/nips17/assets/slides/ONNX-workshop.pdf]








Pytorch [October 2016, FAIR(Adam Paszke, Sam Gross, Soumith Chintala, Gregory Chanan)]

  Torch(Lua) + Python = Pytorch <--> ONNX <--> Caffe2






	Soumit Chintala: PyTorch-NewGeneration [http://on-demand.gputechconf.com/gtc/2017/presentation/s7784-soumith-chintala-pytorch-a-framework-for-next-generation-ai.pdf]


	pytorch-list [https://github.com/bharathgs/Awesome-pytorch-list]


	Edx: Deep Learning with Python and PyTorch [https://www.edx.org/course/deep-learning-with-python-and-pytorch]


	Udacity: Intro to Deep Learning with PyTorch [https://in.udacity.com/course/deep-learning-pytorch--ud188]


	PyTorch – Internal Architecture Tour [http://blog.christianperone.com/2018/03/pytorch-internal-architecture-tour/]








CNTK [January 2016, Microsoft]


	Build_2017_05_CNTK_Overview_v2 [https://www.cntk.ai/Tutorials/Build2017/Build_2017_05_CNTK_Overview_v2.pdf]


	CVPR_2017_Tutorial_final [https://www.cntk.ai/Tutorials/CVPR2017/CVPR_2017_Tutorial_final.pdf]


	Deep Learning in Microsoft
with CNTK  [http://on-demand.gputechconf.com/gtc/2016/presentation/S6843-alexey-kamanev-deep-learning-microsoft-cntk.pdf]


	CNTK—Microsoft’s Open
Source Deep Learning Toolkit  [http://images.nvidia.com/cn/gtc/downloads/pdf/partners/609.%20CNTK%20Toolkit%20-%20%E7%8E%8B%E5%A4%AA%E5%B3%B0.pdf]








Tensorflow [November 2015, Google Brain team]


	TensorFlow Roadmap [https://www.tensorflow.org/community/roadmap]








Apache MXNet [October 2015, Apache SF]

   - Supports multiple programming languages (including C++, Python, Julia, Matlab, JavaScript, Go, R, Scala, Perl, and Wolfram Language.)
   
   - MXNet is supported by public cloud providers including (AWS) and Microsoft Azure.
   
   - MXNet is supported by Intel, Dato, Baidu, Microsoft, Wolfram Research, and research institutions such as Carnegie Mellon, MIT, the University of Washington, and the Hong Kong University of Science and Technology.
   
   - MXNet is designed to be distributed on dynamic cloud infrastructure, using a distributed parameter server (based on research at Carnegie Mellon University, Baidu, and Google), and can achieve almost linear scale with multiple GPUs or CPUs.






	MXNet: A Flexible and Efficient Machine Learning
Library for Heterogeneous Distributed Systems [https://www.cs.cmu.edu/%7Emuli/file/mxnet-learning-sys.pdf]


	A Practitioner’s Guide to MXNe [https://home.cse.ust.hk/%7Exshiab/data/MXNet.pdf]


	Distributed Deep Learning Inference
using Apache MXNet* and Apache Spark [https://apachecon.com/euroadshow18/MXNet-Spark-Slides.pdf]


	MXNet: Lightweight, Flexible,
and Efficient Deep Learning
Library [http://images.nvidia.com/cn/gtc/downloads/pdf/partners/608.%20MXNet%20-%20%E7%8E%8B%E4%B9%83%E5%B2%A9.pdf]


	MXNET-MPI: Embedding MPI parallelism in Parameter Server
Task Model for scaling Deep Learning [https://arxiv.org/pdf/1801.03855.pdf]








Keras [March 2015, François Chollet(Google)]

 - Capable of running on top of TensorFlow, Microsoft Cognitive Toolkit or Theano.
 
 - Developed as part of the research effort of project ONEIROS (Open-ended Neuro-Electronic Intelligent Robot Operating System)
 
 - In 2017, Google's TensorFlow team decided to support Keras in TensorFlow's core library. 
 
 - Chollet explained that Keras was conceived to be an interface rather than a standalone machine-learning framework.
 
 - Keras allows users to productize deep models on smartphones (iOS and Android), on the web, or on the Java Virtual Machine.









DL4J [2014, Skymind(Adam Gibson, Chris Nicholson, Josh Patterson)]

 - Written in Java, Scala, CUDA, C, C++, Python, Clojure
 
 - Includes implementations of the restricted Boltzmann machine, deep belief net, deep autoencoder, stacked denoising autoencoder and recursive neural tensor network, word2vec, doc2vec, and GloVe.
 
 - All algorithms include distributed parallel versions that integrate with Apache Hadoop and Spark.
 
 - Bundles DL4J, Tensorflow, Keras and other deep learning libraries in an enterprise distribution called the Skymind Intelligence Layer.
 
 - Works with distributed GPUs.






	DeepLearning4j [https://www.uni-weimar.de/fileadmin/user/fak/medien/professuren/Webis/teaching/ss16/big-data-seminar/scholz-deeplearning4j.pdf]


	Deep Learning
Frameworks with
Spark and GPUs [http://on-demand.gputechconf.com/gtc/2017/presentation/s7737-subbu-rama-deep-learning-with-spark%20.pdf]








Caffe [2013, Berkeley Vision and Learning Center,Yangqing Jia(PhD thesis)]

    - Supports CNN, RCNN, LSTM and fully connected neural network designs.
    
    - Caffe supports GPU- and CPU-based acceleration computational kernel libraries such as NVIDIA cuDNN and Intel MKL.
    
    - Yahoo! integrated caffe with Apache Spark to create CaffeOnSpark, a distributed deep learning framework.
    
    - In April 2017, Facebook announced Caffe2, which includes new features such as Recurrent Neural Networks. At the end of March 2018, Caffe2 was merged into PyTorch.






	The Caffe Deep Learning Framework: An Interview with the Core Developers [https://www.embedded-vision.com/industry-analysis/technical-articles/caffe-deep-learning-framework-interview-core-developers]


	S-Caffe:	Co-designing	MPI	Runtimes	and	Caffe	for	
Scalable	Deep	Learning	on	Modern	GPU	Clusters [https://pdfs.semanticscholar.org/bd6f/e117ca35a7ab144408be1771000feb57c7fb.pdf]








Theano [2007, Montreal Institute for Learning Algorithms (MILA)]

 On 28 September 2017, Pascal Lamblin posted a message from Yoshua Bengio, Head of MILA: major development would cease after the 1.0      release due to competing offerings by strong industrial players [ref](https://groups.google.com/forum/#!topic/theano-users/7Poq8BZutbY).Theano 1.0.0 was then released on 15 November 2017. Theano 1.0.3 on 17 September 2018.






	Theano: A CPU and GPU Math Compiler in Python [http://www.iro.umontreal.ca/%7Elisa/pointeurs/theano_scipy2010.pdf]


	Theano and Machine Learning [https://ni.www.techfak.uni-bielefeld.de/files/theano-intro.pdf]


	Getting started with Theano [http://on-demand.gputechconf.com/gtc/2015/webinar/deep-learning-course/getting-started-with-theano.pdf]


	Theano Tutorial [https://colinraffel.com/talks/next2015theano.pdf]


	A Simple Tutorial on Theano [http://ir.hit.edu.cn/%7Ejguo/docs/notes/a_simple_tutorial_on_theano.pdf]


	GPU Programming made Easy [http://www.iro.umontreal.ca/%7Elisa/pointeurs/tutorial_hpcs2011_fixed.pdf]


	Software R&D for Next
Generation of HEP Experiments,
Inspired by Theano [https://indico.cern.ch/event/395374/contributions/939858/attachments/1184475/1716465/DataScienceAtLHCWS.pdf]


	Theano-MPI:
a Theano-based Distributed Training Framework [http://uchpc.lrr.in.tum.de/16/uchpc16-slides-hema.pdf]








Scikit-learn [2007, David Cournapeau(google summar code project)]


	Scikit-Learn: Machine Learning in Python [http://disi.unitn.it/%7Epasserini/teaching/2016-2017/MachineLearning/slides/sklearn/sklearn.pdf]


	Scikit learn [https://delftswa.gitbooks.io/desosa-2017/content/scikit-learn/chapter.html]








Torch [2002, Ronan Collobert, Koray Kavukcuoglu, Clement Farabet]


	Torch7
Scientific computing for Lua(JIT) [http://hunch.net/%7Enyoml/torch7.pdf]


	Torch_Overview_v2 [https://www.airc.aist.go.jp/seminar_detail/docs/seminar05-graf.pdf]


	A quick tour of Torch internals [https://apaszke.github.io/torch-internals.html]


	Torch Cheatsheet [https://github.com/torch/torch7/wiki/Cheatsheet]


	Advanced Machine Learning 2014
(Introduction to Torch) [http://ml.informatik.uni-freiburg.de/former/_media/teaching/ws1415/presentation_dl_lect3.pdf]


	Getting started with Torch [http://on-demand.gputechconf.com/gtc/2015/webinar/deep-learning-course/getting-started-with-torch.pdf]


	https://github.com/soumith/cvpr2015








OpenCV  [2000, Intel Corporation, Willow Garage, Itseez]


	Computer Vision on the GPU with
OpenCV [http://developer.download.nvidia.com/GTC/PDF/1085_Fung.pdf]


	2002:
h
Tor
h: a modular ma
hine
learning software lib [http://citeseerx.ist.psu.edu/viewdoc/download%3Bjsessionid=CBB0C8A5FE34F6D6DAFF997F6B6A205A?doi=10.1.1.8.9850&rep=rep1&type=pdf]


	OpenCV (Open Source Computer Vision Library) [https://delftswa.gitbooks.io/desosa2016/content/opencv/Chapter.html#ev-opencv]


	Introducing OpenCV for Developers [http://www.jsk.t.u-tokyo.ac.jp/rsj2011/_downloads/2Q2-3.pdf]


	OpenCV’Tutorial’ [https://pdfs.semanticscholar.org/presentation/3feb/bbfbc205e2c4178263c421ef975ba8f0e952.pdf]


	Machine Learning
for OpenCV [https://share.nxtcloud.net/mirror/New/A.I.%20by%20Packt/Machine%20Learning%20for%20OpenCV.pdf]


	OpenCV Introduction [https://web.stanford.edu/class/cs231a/sessions/session4_opencv_tutorial.pdf]








MLC++ [1996, Stanford]


	MLC++: A Machine Learning Library in C++
 [http://robotics.stanford.edu/%7Eronnyk/mlctools.pdf]


	MLC++: A Machine Learning
Library in C++ [http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.9.946&rep=rep1&type=pdf]











Literature Review


Scikit-learn


	Scikit-learn: Machine Learning in Python [https://arxiv.org/pdf/1201.0490.pdf]


	API design for machine learning software:
experiences from the scikit-learn project [https://dtai.cs.kuleuven.be/events/lml2013/papers/lml2013_api_sklearn.pdf]


	Seglearn: A Python Package for Learning Sequences and Time Series [https://arxiv.org/pdf/1803.08118.pdf]


	Introduction to astroML: Machine Learning for Astrophysics [https://arxiv.org/pdf/1411.5039.pdf]


	TensorLy: Tensor Learning in Python [https://arxiv.org/pdf/1610.09555v2.pdf]






Pytorch


	Torchbearer: A Model Fitting Library for PyTorch [https://arxiv.org/pdf/1809.03363v1.pdf]


	DELIMIT PyTorch - An extension for Deep Learning in Diffusion Imaging [https://arxiv.org/pdf/1808.01517v1.pdf]


	Honk: A PyTorch Reimplementation of Convolutional Neural Networks for Keyword Spotting [https://arxiv.org/pdf/1710.06554v2.pdf]


	GPyTorch: Blackbox Matrix-Matrix Gaussian Process Inference with GPU Acceleration [https://arxiv.org/pdf/1809.11165v1.pdf]


	DeepDIVA: A Highly-Functional Python Framework for Reproducible Experiments [https://arxiv.org/pdf/1805.00329v1.pdf]


	BrainSlug: Transparent Acceleration of Deep Learning Through Depth-First Parallelism [https://arxiv.org/pdf/1804.08378v1.pdf]


	ESPnet: End-to-End Speech Processing Toolkit [https://arxiv.org/pdf/1804.00015v1.pdf]


	Foolbox: A Python toolbox to benchmark the robustness of machine learning models [https://arxiv.org/pdf/1707.04131v3.pdf]


	NSML: A Machine Learning Platform That Enables You to Focus on Your Models [https://arxiv.org/pdf/1712.05902v1.pdf]


	BindsNET: A machine learning-oriented spiking neural networks library in Python [https://arxiv.org/pdf/1806.01423v1.pdf]


	NCRF++: An Open-source Neural Sequence Labeling Toolkit [https://arxiv.org/pdf/1806.05626v2.pdf]


	AirLab: Autograd Image Registration Laborator [https://arxiv.org/pdf/1806.09907v1.pdf]


	Adversarial Robustness Toolbox v0.3.0 [https://arxiv.org/pdf/1807.01069v2.pdf]






Torch


	NeuFlow: A Runtime Reconfigurable Dataflow Processor for Vision [http://pub.clement.farabet.net/ecvw11.pdf]


	cltorch: a Hardware-Agnostic Backend for the Torch Deep Neural Network Library, Based on OpenCL [https://arxiv.org/pdf/1606.04884v1.pdf]


	rnn : Recurrent Library for Torch [https://arxiv.org/pdf/1511.07889v2.pdf]


	Neural Networks for Beginners. A fast implementation in Matlab, Torch, TensorFlow [https://arxiv.org/pdf/1703.05298v2.pdf]


	Auto-Differentiating Linear Algebra [https://arxiv.org/pdf/1710.08717v3.pdf]


	SuperNeurons: Dynamic GPU Memory Management for Training Deep Neural Networks [https://arxiv.org/pdf/1801.04380v1.pdf]


	Wolf in Sheep’s Clothing - The Downscaling Attack Against Deep Learning Applications [https://arxiv.org/pdf/1712.07805v1.pdf]


	Can Decentralized Algorithms Outperform Centralized Algorithms? A Case Study for Decentralized Parallel Stochastic Gradient Descent [https://arxiv.org/pdf/1705.09056v5.pdf]


	PowerAI DDL [https://arxiv.org/pdf/1708.02188v1.pdf]


	Benchmarking State-of-the-Art Deep Learning Software Tools [https://arxiv.org/pdf/1608.07249v7.pdf]


	TorchCraft: a Library for Machine Learning Research on Real-Time Strategy Games [https://arxiv.org/pdf/1611.00625v2.pdf]


	A Tour of TensorFlow [https://arxiv.org/pdf/1610.01178v1.pdf]


	gvnn: Neural Network Library for Geometric Computer Vision [https://arxiv.org/pdf/1607.07405v3.pdf]


	DeepLearningKit - an GPU Optimized Deep Learning Framework for Apple’s iOS, OS X and tvOS developed in Metal and Swift [https://arxiv.org/pdf/1605.04614v1.pdf]


	End to End Learning for Self-Driving Cars [https://arxiv.org/pdf/1604.07316v1.pdf]


	Comparative Study of Deep Learning Software Frameworks [https://arxiv.org/pdf/1511.06435v3.pdf]


	Poseidon: A System Architecture for Efficient GPU-based Deep Learning on Multiple Machines [https://arxiv.org/pdf/1512.06216v1.pdf]






Caffe


	Caffe: Convolutional Architecture for Fast Feature Embedding [https://arxiv.org/pdf/1408.5093v1.pdf]


	Using GPI-2 for Distributed Memory Paralleliziation of the Caffe Toolbox to Speed up Deep Neural Network Training [https://arxiv.org/pdf/1706.00095v2.pdf]


	A Deep Convolutional Auto-Encoder with Pooling - Unpooling Layers in Caffe [https://arxiv.org/ftp/arxiv/papers/1701/1701.04949.pdf]


	Creation of a Deep Convolutional Auto-Encoder in Caffe [https://arxiv.org/ftp/arxiv/papers/1512/1512.01596.pdf]


	Caffe con Troll: Shallow Ideas to Speed Up Deep Learning [https://arxiv.org/pdf/1504.04343v2.pdf]


	Rx-Caffe: Framework for evaluating and training Deep Neural Networks on Resistive Crossbars [https://arxiv.org/pdf/1809.00072v1.pdf]


	Restructuring Batch Normalization to Accelerate CNN Training [https://arxiv.org/pdf/1807.01702v1.pdf]


	μ-cuDNN: Accelerating Deep Learning Frameworks with Micro-Batching [https://arxiv.org/pdf/1804.04806v1.pdf]


	Barista - a Graphical Tool for Designing and Training Deep Neural Networks [https://arxiv.org/pdf/1802.04626v1.pdf]


	SparCE: Sparsity aware General Purpose Core Extensions to Accelerate Deep Neural Networks [https://arxiv.org/pdf/1711.06315v2.pdf]


	ADaPTION: Toolbox and Benchmark for Training Convolutional Neural Networks with Reduced Numerical Precision Weights and Activation [https://arxiv.org/pdf/1711.04713v1.pdf]


	DLPaper2Code: Auto-generation of Code from Deep Learning Research Papers [https://arxiv.org/pdf/1711.03543v1.pdf]


	DeepDSL: A Compilation-based Domain-Specific Language for Deep Learning [https://arxiv.org/pdf/1701.02284v1.pdf]


	Deep Convolutional Neural Network Design Patterns [https://arxiv.org/pdf/1611.00847v3.pdf]


	Caffeinated FPGAs: FPGA Framework For Convolutional Neural Networks [https://arxiv.org/abs/1609.09671v1]


	UnrealCV: Connecting Computer Vision to Unreal Engine [https://arxiv.org/pdf/1609.01326v1.pdf]


	SparkNet: Training Deep Networks in Spark [https://arxiv.org/pdf/1511.06051v4.pdf]


	Expresso : A user-friendly GUI for Designing, Training and Exploring Convolutional Neural Networks [https://arxiv.org/abs/1505.06605v2]


	Efficient Convolutional Neural Networks for Pixelwise Classification on Heterogeneous Hardware Systems [https://arxiv.org/pdf/1509.03371v1.pdf]


	cuDNN: Efficient Primitives for Deep Learning [https://arxiv.org/pdf/1410.0759v3.pdf]






Theano


	Theano-based Large-Scale Visual Recognition with Multiple GPUs [https://arxiv.org/pdf/1412.2302v4.pdf]


	Theano: A Python framework for fast computation of mathematical expressions [https://arxiv.org/pdf/1605.02688v1.pdf]


	Synkhronos: a Multi-GPU Theano Extension for Data Parallelism [https://arxiv.org/abs/1710.04162v1]


	Theano: new features and speed improvements [https://arxiv.org/pdf/1211.5590v1.pdf]


	Improving the Expressiveness of Deep Learning Frameworks with Recursion [https://arxiv.org/pdf/1809.00832v1.pdf]


	The implementation of a Deep Recurrent Neural Network Language Model on a Xilinx FPGA [https://arxiv.org/ftp/arxiv/papers/1710/1710.10296.pdf]


	TensorLog: Deep Learning Meets Probabilistic DBs [https://arxiv.org/pdf/1707.05390v1.pdf]


	THUMT: An Open Source Toolkit for Neural Machine Translation [https://arxiv.org/pdf/1706.06415v1.pdf]


	NMTPY: A Flexible Toolkit for Advanced Neural Machine Translation Systems [https://arxiv.org/pdf/1706.00457v1.pdf]


	DyNet: The Dynamic Neural Network Toolkit [https://arxiv.org/pdf/1701.03980v1.pdf]


	On-the-fly Operation Batching
in Dynamic Computation Graphs [https://arxiv.org/pdf/1705.07860v1.pdf]


	TheanoLM - An Extensible Toolkit for Neural Network Language Modeling [https://arxiv.org/pdf/1605.00942v2.pdf]


	Exploring the power of GPU’s for training Polyglot language models [https://arxiv.org/abs/1404.1521v3]


	Kaldi+PDNN: Building DNN-based ASR Systems with Kaldi and PDNN [https://arxiv.org/ftp/arxiv/papers/1401/1401.6984.pdf]






Mxnet


	MXNet: A Flexible and Efficient Machine Learning Library for Heterogeneous Distributed Systems [https://arxiv.org/pdf/1512.01274v1.pdf]


	BMXNet: An Open-Source Binary Neural Network Implementation Based on MXNet [https://arxiv.org/pdf/1705.09864v1.pdf]


	Efficient Embedding of MPI Collectives in MXNET DAGs for scaling Deep Learning [https://arxiv.org/pdf/1802.06949v1.pdf]


	MXNET-MPI: Embedding MPI parallelism in Parameter Server Task Model for scaling Deep Learning [https://arxiv.org/pdf/1801.03855v1.pdf]


	Tensor Comprehensions: Framework-Agnostic High-Performance Machine Learning Abstractions [https://arxiv.org/pdf/1802.04730v3.pdf]






Chainer


	ChainerCV: a Library for Deep Learning in Computer Vision [https://arxiv.org/pdf/1708.08169.pdf]






DL4J


	An Exploration of Approaches to Integrating Neural Reranking Models in Multi-Stage Ranking Architectures [https://arxiv.org/abs/1707.08275]


	DLL: A Blazing Fast Deep Neural Network Library [https://arxiv.org/pdf/1804.04512.pdf]






Keras


	An MPI-Based Python Framework for Distributed Training with Keras [https://arxiv.org/abs/1712.05878v1]


	Kapre: On-GPU Audio Preprocessing Layers for a Quick Implementation of Deep Neural Network Models with Keras [https://arxiv.org/pdf/1706.05781v1.pdf]


	NMT-Keras: a Very Flexible Toolkit with a Focus on Interactive NMT and Online Learning [https://arxiv.org/pdf/1807.03096v3.pdf]


	MARVIN: An Open Machine Learning Corpus and Environment for Automated Machine Learning Primitive Annotation and Execution [https://arxiv.org/pdf/1808.03753v1.pdf]


	Tutorial on Keras [http://crcv.ucf.edu/courses/CAP6412/Spring2018/KerasTutorial.pdf]






Tensorflow


	LeFlow: Enabling Flexible FPGA High-Level Synthesis of Tensorflow Deep Neural Networks [https://arxiv.org/ftp/arxiv/papers/1807/1807.05317.pdf]


	TFLMS: Large Model Support in TensorFlow by Graph Rewriting [https://arxiv.org/pdf/1807.02037v1.pdf]


	Horovod: fast and easy distributed deep learning in TensorFlow [https://arxiv.org/pdf/1802.05799v3.pdf]


	TensorFlow Distributions [https://arxiv.org/pdf/1711.10604v1.pdf]


	GPflowOpt: A Bayesian Optimization Library using TensorFlow [https://arxiv.org/abs/1711.03845v1]


	Scalable Planning with Tensorflow for Hybrid Nonlinear Domains [https://arxiv.org/pdf/1704.07511v3.pdf]


	TF Boosted Trees: A scalable TensorFlow based framework for gradient boosting [https://arxiv.org/pdf/1710.11555v1.pdf]


	TensorFlow Agents: Efficient Batched Reinforcement Learning in TensorFlow [https://arxiv.org/pdf/1709.02878v1.pdf]


	XES Tensorflow - Process Prediction using the Tensorflow Deep-Learning Framework [https://arxiv.org/pdf/1705.01507v1.pdf]
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	Linear Regression


	Polynomial Regression


	Logistic Regression


	Quantile Regression


	Ridge Regression


	Lasso Regression


	ElasticNet Regression


	Principal Component Regression


	Partial Least Square Regression


	Support Vector Regression


	Ordinal Regression


	Poisson Regression


	Negative Binomial Regression


	Quasi-Poisson Regression


	Cox Regression




Source: 15 Types of Regression you should know [https://www.r-bloggers.com/15-types-of-regression-you-should-know/]
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“We’re presently in the midst of a third intellectual revolution. The first came with Newton: the planets obey physical laws. The second came with Darwin: biology obeys genetic laws. In today’s third revolution, were coming to realize that even minds and societies emerge from interacting laws that can be regarded as computations. Everything is a computation.”  ― Rudy Rucker







“It’s always seemed like a big mystery how nature, seemingly so effortlessly, manages to produce so much that seems to us so complex. Well, I think we found its secret. It’s just sampling what’s out there in the computational universe.” ― Stephen Wolfram







A computation is a process that obeys finitely describable rules. - Rudy Rucker







All physical systems can be thought of as registering and processing information, and how one wishes to define computation will determine your view of what computation consists of. - Seth Lloyd







Computations are everywhere, once you begin to look at things in a certain way. - Rudy Rucker







Eventually, the goal is not just to make computers the size of dust particles. The idea would be to make simple computers the size of bacteria. Then you could get something as powerful as whats now on your desktop into a dust particle.







The role of infinitely small is infinitely large.







The principles of physics, as far as I can see, do not speak against the possibility of maneuvering things atom by atom. - Richard Feynman







“If you think you understand quantum mechanics, you don’t understand quantum mechanics”. -  Richard Feynman







“There’s Plenty of Room at the Bottom”  - Richard Feynman [https://www.youtube.com/watch?v=4eRCygdW--c]







“It’s about the smallest you can get,” Novoselov told Wired Science. “From the point of view of physics, graphene is a goldmine. You can study it for ages.”







Any further smaller, uncentaintry principle [https://en.wikipedia.org/wiki/Uncertainty_principle] takes over and electrons leak out of the transistor, destroying its properties.







Atom is the smallest unit that one can calculate on. Quantum computers operare at atomic level, an atom is like a spinning up. Nomally, you can strore digital information on spinning tops by assigning the number 0 if the top is spinning upward, or 1 if the top is spinning downward, or spin up and down simultaneously.





When atoms are coherant and vibrating in phase with one another , the tiniest disturbances from outside world can ruin this delicate balences and make the atom decohere, so they no loger vibrate in unison, even the passing of consmic ray or rumble of truck outside the lab can destroy the delicate spinning alignment of these atoms and destroy computation.





The decohence problem is the single most difficult barrier for creating quantum computers. Anyone who can solve this problem of decoherence… worth Nobel prize.







Much like you can’t make a boy and a girl fall in love with each other simply by pushing them together, you cannot make precise chemistry occur as desired between two molecular objects with simple mechanical motion… chemistry like love is more subtle than that.







“The question of whether a computer can think is no more interesting than the question of whether a submarine can swim.” ― Edsger W. Dijkstra







“Many, many rules had begun to bend at the hand of nanotechnology, gene therapy, robotics, artificial intelligence. This produced a lot of good, and a lot of bad. This trade-off has always plagued us. When you make waves, you produce peaks and troughs.”
― Matt Spire, Caligatha







By 2100, our destiny is to become like the gods we once worshipped and feared. But our tools will not be magic wands and potions but the science of computers, nanotechnology, artificial intelligence, biotechnology, and most of all, the quantum theory.
Michio Kaku







“Whether we are based on carbon or on silicon makes no fundamental difference; we should each be treated with appropriate respect.” ― Arthur C. Clarke, 2010: Odyssey Two







“Most obvious is that DNA may be only one of many ways that biological information is encoded, and it is hard to see how the aliens would know in advance what terrestrial life uses.”
― Paul Davies







“Even if DNA is the only viable genetic molecule, there is no reason why the same amino acids in similar combinations would be used as enzymes by all life. Alien and terrestrial life forms simply wouldn’t mesh, so the aliens couldn’t eat our plants and animals.” ― Paul Davies







“My conclusion is a startling one. I think it very likely—in fact inevitable—that biological intelligence is only a transitory phenomenon, a fleeting phase in the evolution of intelligence in the universe. If we ever encounter extraterrestrial intelligence, I believe it is overwhelmingly likely to be post-biological in nature, a conclusion that has obvious and far-reaching ramifications for SETI.” ― Paul Davies
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	MLPF: Efficient machine-learned particle-flow reconstruction using graph neural networks [https://arxiv.org/pdf/2101.08578v2.pdf]


	Graph Neural Networks Inspired by Classical Iterative Algorithms [https://arxiv.org/abs/2103.06064v1]


	Implementing graph neural networks with TensorFlow-Keras [https://arxiv.org/ftp/arxiv/papers/2103/2103.04318.pdf]


	Meta-Learning with Graph Neural Networks: Methods and Applications [https://arxiv.org/pdf/2103.00137v1.pdf]


	GraphGallery: A Platform for Fast Benchmarking and Easy Development of Graph Neural Networks Based Intelligent Software [https://arxiv.org/pdf/2102.07933v1.pdf]


	Distance-Weighted Graph Neural Networks on FPGAs for Real-Time Particle Reconstruction in High Energy Physics [https://arxiv.org/pdf/2008.03601v2.pdf]


	Graph Neural Networks: Architectures, Stability and Transferability [https://arxiv.org/pdf/2008.01767v3.pdf]
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Theories of Mind, Intelligence and Conciousness




there are two mysteries in all nature the Mind(Conciousness & Intelligence) and the Universe(bigbang, dark enegy, dark matter & quantum machanics)








Conciousness


	The Origin of Consciousness – How Unaware Things Became Aware [https://www.youtube.com/watch?v=H6u0VBqNBQ8]


	What Is Consciousness? [https://www.youtube.com/watch?v=qjfaoe847qQ]


	The Neuroscience of Consciousness – with Anil Seth [https://www.youtube.com/watch?v=xRel1JKOEbI&t=1380s]


	Consciousness Creates Reality - Quantum Physics Explains [https://www.youtube.com/watch?v=MjGgqcyLpug]


	What is Consciousness ? - Three Stages of Consciousness | Michio Kaku [https://www.youtube.com/watch?v=iONlo9WcKgQ]


	Your brain hallucinates your conscious reality | Anil Seth [https://www.youtube.com/watch?v=lyu7v7nWzfo]


	What is Consciousness? What is Its Purpose? [https://www.youtube.com/watch?v=nQKMNI5X148]


	‘Hey Bill Nye, Does Consciousness Transcend the Brain?’ [https://www.youtube.com/watch?v=G1n9zC2T12M]


	Consciousness: The Ultimate Intelligence [https://www.youtube.com/watch?v=4evBv-ljZAA]


	The Neuroscience of Consciousness [https://www.youtube.com/watch?v=k_ZTNmkIiBc]


	The quest to understand consciousness | Antonio Damasio [https://www.youtube.com/watch?v=LMrzdk_YnYY]


	Why the universe seems so strange | Richard Dawkins [https://www.youtube.com/watch?v=1APOxsp1VFw]


	The Neuroscience of Memory - Eleanor Maguire [https://www.youtube.com/watch?v=gdzmNwTLakg&t=1345s]


	Memory, Consciousness [https://www.youtube.com/watch?v=w7irEcQHChw]


	What is consciousness? | The Economist


	Daniel Dennett vs Keith Ward • Are we more than matter? Mind, consciousness and free will [https://www.youtube.com/watch?v=mongL_2KMGg]


	Information, Evolution, and intelligent Design - With Daniel Dennett [https://www.youtube.com/watch?v=AZX6awZq5Z0&t=1479s]


	The Magic of Consciousness [https://www.youtube.com/watch?v=AZX6awZq5Z0&t=1479s]


	If Brains are Computers, Who Designs the Software? With Daniel Dennett [https://www.youtube.com/watch?v=TTFoJQSd48c]


	Daniel Dennett: “From Bacteria to Bach and Back: The Evolution of Minds” | Talks at Google [https://www.youtube.com/watch?v=IZefk4gzQt4]


	The Nature of Reality: A Dialogue Between a Buddhist Scholar and a Theoretical Physicist [https://www.youtube.com/watch?v=pLbSlC0Pucw]


	The Evolution of Consciousness - Yuval Noah Harari Panel Discussion at the WEF Annual Meeting


	Is Free Will an Illusion? What Can Cognitive Science Tell Us? [https://www.youtube.com/watch?v=wGPIzSe5cAU]


	How Quantum Biology Might Explain Life’s Biggest Questions | Jim Al-Khalili | TED Talks [https://www.youtube.com/watch?v=_qgSz1UmcBM]


	The Limits of our Knowledge [https://www.youtube.com/watch?v=74iDRgpJbtY]


	Yuval Noah Harari: A History of Humankind [https://www.youtube.com/watch?v=JpCai-84xYs]


	Consciousness is a mathematical pattern: Max Tegmark at TEDxCambridge 2014 [https://www.youtube.com/watch?v=GzCvlFRISIM]


	Cosmology and the arrow of time: Sean Carroll at TEDxCaltech [https://www.youtube.com/watch?v=WMaTyg8wR4Y]


	How do you explain consciousness? | David Chalmers [https://www.youtube.com/watch?v=uhRhtFFhNzQ]


	Why humans run the world | Yuval Noah Harari [https://www.youtube.com/watch?v=nzj7Wg4DAbs&t=44s]


	It is Quantum Consciousness and its Nature in Microtubules _ Dr. Stuart Hameroff. [https://www.youtube.com/watch?v=Xx0SsffdMBw]


	Sir Roger Penrose: Are Animals Conscious Like We Are? [https://www.youtube.com/watch?v=TlzY_KvGSZ4]


	Evolving into Consciousness | Sadhguru [https://www.youtube.com/watch?v=A8ugf6olz3M]


	Consciousness beautifully explained in 200 sec  [https://www.youtube.com/watch?v=9n6NvDpcwLM]


	Higher Consciousness [https://www.youtube.com/watch?v=vqCOss4hqnE]\


	John Searle: “Consciousness in Artificial Intelligence” | Talks at Google [https://www.youtube.com/watch?v=rHKwIYsPXLg]


	Plant Intelligence and Human Consciousness Panel [https://www.youtube.com/watch?v=LlyZl33Chz8]


	Symbols in the Evolution of Consciousness [https://www.youtube.com/watch?v=SmgMiJtD2HQ]


	Consciousness – the final frontier | Dada Gunamuktananda | TEDxNoosa 2014 [https://www.youtube.com/watch?v=lo0X2ZdElQ4]


	Professor David Chalmers: “The Meta-Problem of Consciousness” | Talks at Google [https://www.youtube.com/watch?v=OsYUWtLQBS0]


	Michio Kaku: Consciousness Can be Quantified [https://www.youtube.com/watch?v=0GS2rxROcPo]








Brain


	The most important lesson from 83,000 brain scans | Daniel Amen | TEDxOrangeCoast [https://www.youtube.com/watch?v=esPRsT-lmw8]


	Time and the brain: the illusion of now | Hinze Hogendoorn | TEDxUtrechtUniversity [https://www.youtube.com/watch?v=BEuNa1Vp_b0]


	Anatomy and Physiology of Nervous System Part Brain [https://www.youtube.com/watch?v=WtY8qZo-EIA]


	The Brain [https://www.youtube.com/watch?v=kMKc8nfPATI]


	How the Wiring of Our Brains Shapes Who We Are - with Kevin Mitchell [https://www.youtube.com/watch?v=SkJqkGX0ThQ&t=1s]


	The Royal Institution Lectures: Brain [https://www.youtube.com/playlist?list=PLbnrZHfNEDZwT_sW6joezEWrkVYX8dPa3]


	Brain 101 | National Geographic [https://www.youtube.com/playlist?list=PLBu9R9C-zSzFPcUziBLTUu7sVpP4bvMfS]


	Cellular and Molecular Features of Human Brain Expansion and Evolution [https://www.youtube.com/watch?v=hSHNSw95Zzw]


	What is so special about the human brain? | Suzana Herculano-Houzel [https://www.youtube.com/watch?v=_7_XH1CBzGw]


	Brain | TED  [https://www.ted.com/topics/brain]


	Daniel Dennett on the Evolution of the Mind, Consciousness and AI [https://www.youtube.com/watch?v=o86W0DgrmRc]


	Evolution of the Human Brain [https://www.youtube.com/watch?v=zpVuYns9ulo]


	Genes, Cognition, and Human Brain Evolution [https://www.youtube.com/watch?v=tN1Bc-WT0oQ]


	Documentary The Evolution of the Human Brain [https://www.youtube.com/watch?v=s8gyC-oBCWg]








Natural/Biological Intelligence


	What is a Thought? How the Brain Creates New Ideas | Henning Beck | TEDxHHL [https://www.youtube.com/watch?v=oJfFMoAgbv8]


	The Science of Thinking [https://www.youtube.com/watch?v=UBVV8pch1dM]


	Michio Kaku on the Evolution of Intelligence [https://www.youtube.com/watch?v=bu7VulZUUdE]


	Is Intelligence the Inevitable Outcome of Evolution? [https://www.youtube.com/watch?v=nDv_fXwD4-k]


	Complexity and the evolution of intelligence [https://www.youtube.com/watch?v=lOiRcCyu5OY]


	“Brain History: Evolution from Molecules to Mind” [https://www.youtube.com/watch?v=Tg5beAvAfy4]


	Dolphin Intelligence and Human Perspective [https://www.youtube.com/watch?v=B27ZO8ZEB_o]


	Race, Evolution and Intelligence | Linda Gottfredson and Stefan Molyneux [https://www.youtube.com/watch?v=CZPsXYo7gpc]


	Evolution of Complexity and Intelligence on Earth [https://www.youtube.com/watch?v=PQJ-hgg71KQ]


	David Haussler | Genomics and the Evolution of Intelligence: Breakthrough Discuss 2019 [https://www.youtube.com/watch?v=E_kLHcPCQTk]


	The Evolution of Synthetic Intelligence | Amir Husain | TEDxUTAustin [https://www.youtube.com/watch?v=43UJUt_Omsk]








Psycology & Neuroscience


	Stanford: Neuroscience Lectures [https://www.youtube.com/playlist?list=PLgfyCCmwycpJdqDUybk-8Yi6693q5tHew]


	Edinberg: Neuroscience - Lectures. [https://www.youtube.com/playlist?list=PLA3769071B1361BEC]


	TED Neuroscience Lectures [https://www.youtube.com/playlist?list=PLnq4tn6t2r2oNRvOlFxWRYKMBEGLw8RBw]


	Lecture Collection | Human Behavioral Biology [https://www.youtube.com/playlist?list=PL848F2368C90DDC3D]


	Interesting Neurology lectures [https://www.youtube.com/playlist?list=PLALrPCBUtoDIDlTfTG1fvZgK0k10klqEQ]


	neuroscience lectures standford [https://www.youtube.com/playlist?list=PLA95166807095A202]


	Neuroanatomy [https://www.youtube.com/playlist?list=PLO2O9UjkQxLcziD2izdpcI-YtdRIPqXdc]


	Psychology & Neuroscience: Lessons & Lectures Playlist [https://www.youtube.com/playlist?list=PLk3zILm6mXo4PweAqmfPCtWb2OMvRPKbQ]


	Neuroscience lectures [https://www.youtube.com/playlist?list=PL1A0262F8CA3DF23F]


	Neuroscience Lectures [https://www.youtube.com/playlist?list=PL-ZgxT3Ykxrt6yBhx6M93ZAR_v8JrXvJQ]


	Anatomy - Neuroscience lectures [https://www.youtube.com/playlist?list=PLBBE9F86F5E856C8F]


	Dr. David Eagleman Lectures (Neuroscience) [https://www.youtube.com/playlist?list=PLjzJM86eX1Tvwrq_5TEL1H4qmfjL_BGnf]








Engineering Intelligence


	Ray Kurzweil: “How to Create a Mind” | Talks at Google [https://www.youtube.com/watch?v=zihTWh5i2C4]


	Ray Kurzweil: Future of Intelligence | MIT Artificial Intelligence (AI) Podcast [https://www.youtube.com/watch?v=9Z06rY3uvGY]


	How To Create A Mind: Ray Kurzweil at TEDxSiliconAlley [https://www.youtube.com/watch?v=RIkxVci-R4k]








Future of Engineering Intelligence


	Kurzweil Interviews Minsky: Is Singularity Near?


	Fei-Fei Li & Yuval Noah Harari in Conversation - The Coming AI Upheaval [https://www.youtube.com/watch?v=d4rBh6DBHyw&t=1237s]


	Ray Kurzweil: Future of Intelligence | MIT Artificial Intelligence (AI) Podcast [https://www.youtube.com/watch?v=9Z06rY3uvGY]


	MIT AGI: Building machines that see, learn, and think like people (Josh Tenenbaum) [https://www.youtube.com/watch?v=7ROelYvo8f0&t=301s]


	MIT Artificial Intelligence Podcast [https://www.youtube.com/playlist?list=PLrAXtmErZgOdP_8GztsuKi9nrraNbKKp4]


	Superintelligence: Science or Fiction? | Elon Musk & Other Great Minds [https://www.youtube.com/watch?v=h0962biiZa4] :star:


	Ray Kurzweil - Human-Level AI is Just 12 Years Away [https://www.youtube.com/watch?v=JiXVMZTyZRw&t=416s]


	Prof. Max Tegmark - Life 3.0: Being Human in the Age of Artificial Intelligence [https://www.youtube.com/watch?v=ImrBfVK10AY]


	Max Tegmark: Life 3.0 | MIT Artificial Intelligence (AI) Podcast [https://www.youtube.com/watch?v=Gi8LUnhP5yU]


	Nick Bostrom: “Superintelligence” | Talks at Google [https://www.youtube.com/watch?v=pywF6ZzsghI]








Ref


	History of neuroscience [https://en.wikipedia.org/wiki/History_of_neuroscience]


	A Timeline of Neuroscience [https://www.scaruffi.com/mind/ns.html]


	A Timeline of Artificial Intelligence [https://www.scaruffi.com/mind/ai.html]


	History of Neuroscience [https://www.preceden.com/timelines/42790-history-of-neuroscience]


	Timeline| Nature Reviews Neuroscience [https://www.nature.com/nrn/articles?type=timeline]







	https://www.humanbrainproject.eu/en/


	TheHumanBrainProject [https://www.youtube.com/user/TheHumanBrainProject/playlists]


	https://www.braininitiative.org/


	NSFbraininitiative [https://www.youtube.com/user/NSFbraininitiative/playlists]


	Inside the Moonshot Effort to Finally Figure Out the Brain [https://medium.com/mit-technology-review/inside-the-moonshot-effort-to-finally-figure-out-the-brain-39f95c31b780]
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	Intel Reports First-Quarter 2019 [https://s21.q4cdn.com/600692695/files/doc_financials/2019/Q1/Q1-2019_EarningsRelease_Final.pdf]


	NVIDIA Q1  [https://nvidianews.nvidia.com/news/nvidia-announces-financial-results-for-first-quarter-fiscal-2020]


	microsoft FY-2019-Q1 [https://www.microsoft.com/en-us/Investor/earnings/FY-2019-Q1/press-release-webcast]


	Dell-emc Q1 [https://investors.delltechnologies.com/financial-information/quarterly-results]


	sap-2019-q1 [https://www.sap.com/docs/download/investors/2019/sap-2019-q1-statement.pdf]


	twitter Q1 [https://investor.twitterinc.com/home/default.aspx]


	ibm Q1 [https://www.ibm.com/investor/events/earnings/1q19.html]


	oracle Q1  [https://www.oracle.com/corporate/pressrelease/earnings-q1fy19-091718.html]


	qualcomm Q1 [https://investor.qualcomm.com/financial-information/quarterly-results]


	samsung Q1  [https://news.samsung.com/global/samsung-electronics-announces-first-quarter-2019-results]
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	salesforce Q1 [https://investor.salesforce.com/events-and-presentations/event-details/2019/Salesforces-Q1-FY20-Results/default.aspx]


	tencent Q1 [https://www.tencent.com/en-us/investor.html]


	tesla Q1 [https://ir.tesla.com/node/19676/pdf]
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	daimler Q1 [https://www.daimler.com/investors/reports-news/interim-reports/2019/q1/]


	volkswagenag Q1 [https://www.volkswagenag.com/en/InvestorRelations/shareholder-meetings/2019.html]


	bmwgroup Q1 [https://www.bmwgroup.com/en/investor-relations.html]


	uber Q1 [https://investor.uber.com/news-events/news/press-release-details/2019/Uber-Q1-2019-Earnings/]
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	micron [http://investors.micron.com/quarterly-results]


	netflixinvestor [https://www.netflixinvestor.com/financials/quarterly-earnings/default.aspx]


	Accenture [https://newsroom.accenture.com/content/1101/files/Q2_YTD_FY19_Infographic.pdf]
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	big and small [https://github.com/gopala-kr/a-week-in-wild-ai/blob/master/UToE/sl]


	rocket science [https://github.com/gopala-kr/a-week-in-wild-ai/blob/master/UToE/rs]
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	Trump’s “extreme-vetting” software will discriminate against immigrants “under a veneer of objectivity,” say experts [https://theintercept.com/2017/11/16/trumps-extreme-vetting-software-will-discriminate-against-immigrants-under-a-veneer-of-objectivity-say-experts/]


	ACLU calls out Amazon, Washington Co. sheriff’s office for facial recognition tech [https://www.kgw.com/article/money/aclu-calls-out-amazon-washington-co-sheriffs-office-for-facial-recognition-tech/283-557099068]


	This startup’s racial-profiling algorithm shows AI can be dangerous way before any robot apocalypse [https://qz.com/1286533/a-startup-selling-racial-profiling-software-shows-how-ai-can-be-dangerous-way-before-any-robot-apocalypse/]


	Facial recognition software is not ready for use by law enforcement [https://techcrunch.com/2018/06/25/facial-recognition-software-is-not-ready-for-use-by-law-enforcement/]


	Prescription: AI - Quartz series [https://qz.com/se/prescription-ai/]


	Amazon scraps secret AI recruiting tool that showed bias against women [https://www.reuters.com/article/us-amazon-com-jobs-automation-insight/amazon-scraps-secret-ai-recruiting-tool-that-showed-bias-against-women-idUSKCN1MK08G]


	A skeptic’s guide to thinking about AI -  on AI Now 2018 [https://www.fastcompany.com/90252753/a-skeptics-guide-to-thinking-about-ai]






Others


	Machine ethics: The robot’s dilemma [http://www.nature.com/news/machine-ethics-the-robot-s-dilemma-1.17881]


	Morals and the machine [http://www.economist.com/node/21556234]


	Robotics: Ethics of artificial intelligence [http://www.nature.com/news/robotics-ethics-of-artificial-intelligence-1.17611]


	Do no harm, don’t discriminate: official guidance issued on robot ethics [https://www.theguardian.com/technology/2016/sep/18/official-guidance-robot-ethics-british-standards-institute]


	“RoboCop” assignment Columbia University NYPD’s “Stop, Question and Frisk” records [http://columbialion.com/colorcode-statement-on-coms-4771-stop-and-frisk-competition/]


	Professor Satyen Kale Responds to ‘RoboCop’ Machine Learning Assignment [http://columbialion.com/professor-satyen-kale-responds-to-robocop-ml-assignment/]


	White House document: Preparing for the Future of Artificial Intelligence [https://www.whitehouse.gov/sites/default/files/whitehouse_files/microsites/ostp/NSTC/preparing_for_the_future_of_ai.pdf]


	Justice.exe - Educative Game [http://justiceexe.com/index.html]


	mathwashing [http://www.mathwashing.com/]


	ConceptNet Numberbatch 17.04: better, less-stereotyped word vectors [https://blog.conceptnet.io/2017/04/24/conceptnet-numberbatch-17-04-better-less-stereotyped-word-vectors/]


	Research on Algorithmic Fairness, haverford [http://fairness.haverford.edu/]


	NORMAN World’s first psychopath AI [http://norman-ai.mit.edu/]


	AI can be sexist and racist — it’s time to make it fair [https://www.nature.com/articles/d41586-018-05707-8]






Reports


	ARTIFICIAL INTELLIGENCE AND LIFE IN 2030 - 2016 Report [https://ai100.stanford.edu/2016-report]






Conferences, Workshops, Symposiums


	Workshop on Fairness, Accountability, and Transparency in Machine Learning [http://www.fatml.org/]


	AI Now [https://artificialintelligencenow.com/schedule/2017-symposium]


	Ethics of Artificial Intelligence [https://wp.nyu.edu/consciousness/ethics-of-artificial-intelligence/]


	Black in AI [http://ai.stanford.edu/%7Etgebru/blackAI]


	Algorithms and Explanations [http://www.law.nyu.edu/centers/ili/events/algorithms-and-explanations]


	Machine Learning and the Law [http://www.mlandthelaw.org/]


	Ethics in Mathematics - Cambridge University [http://www.ethics.maths.cam.ac.uk/EiM1/]


	AI Now 2018 Symposium - video [https://www.youtube.com/watch?v=NmdAtfcmTNg]






Classes


	Fairness in Machine Learning [https://fairmlclass.github.io/]


	INFO 4270: ETHICS AND POLICY IN DATA SCIENCE [https://docs.google.com/document/d/1GV97qqvjQNvyM2I01vuRaAwHe9pQAZ9pbP7KkKveg1o/]


	CS109: Ethical Foundations of Computer Science [https://www.cs.utexas.edu/%7Eans/classes/cs109/schedule.html]


	An Introduction to Data Ethics [https://www.scu.edu/ethics/focus-areas/technology-ethics/resources/an-introduction-to-data-ethics/]


	Machine Learning Fairness by Google [https://developers.google.com/machine-learning/crash-course/fairness/video-lecture]






Lists


	A critical reading list for engineers, designers, and policy makers [https://github.com/rockita/criticalML]


	Awesome-Machine-Learning-Interpretability [https://github.com/jphall663/awesome-machine-learning-interpretability]


	Fast AI Ethics Resources [https://www.fast.ai/2018/09/24/ai-ethics-resources/]
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	Machine Learning for Searching the Dark Energy Survey for Trans-Neptunian Objects [https://arxiv.org/pdf/2009.12856v1.pdf]


	Data science for Physics and Astronomy [https://indico.cern.ch/event/865130/contributions/3652666/attachments/1954479/3248071/Data_science_for_Physics_and_Astronomy_Lightning_Talks.pdf]


	Deep Learning for Multi-Messenger AstrophysicsA Gateway for Discovery in the Big Data Era [https://arxiv.org/pdf/1902.00522v1.pdf]


	Scalable Topological Data Analysis and Visualization for EvaluatingData-Driven Models in Scientific Applications [https://arxiv.org/pdf/1907.08325v1.pdf]


	Machine Learning Pipelines with Modern Big DataTools for High Energy Physics [https://arxiv.org/pdf/1909.10389v5.pdf]
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Physics


	Toward an AI Physicist for Unsupervised Learning [https://arxiv.org/abs/1810.10525v3] :star:


	AI Feynman: a Physics-Inspired Method for Symbolic Regression [https://arxiv.org/abs/1905.11481v1] :star:


	Accelerated Nuclear Magnetic Resonance Spectroscopy with Deep Learning [https://arxiv.org/abs/1904.05168v2]


	Theory-guided Data Science: A New Paradigm for Scientific Discovery from Data [https://arxiv.org/abs/1612.08544v2]


	Predicting Research Trends with Semantic and Neural Networks with an application in Quantum Physics [https://arxiv.org/abs/1906.06843v1]


	Variational Autoencoders for New Physics Mining at the Large Hadron Collider [https://arxiv.org/abs/1811.10276v3]


	Covariance in Physics and Convolutional Neural Networks [https://arxiv.org/abs/1906.02481v1]


	Fast Solar Image Classification Using Deep Learning and its Importance for Automation in Solar Physics [https://arxiv.org/abs/1905.13575v1]


	Physics-as-Inverse-Graphics: Joint Unsupervised Learning of Objects and Physics from Video [https://arxiv.org/abs/1905.11169v1]


	Machine Learning in High Energy Physics Community White Paper [https://arxiv.org/abs/1807.02876v3] :star:


	TensorNetwork: A Library for Physics and Machine Learning [https://arxiv.org/abs/1905.01330v1]


	Class Imbalance Techniques for High Energy Physics [https://arxiv.org/abs/1905.00339v1]


	Wave Physics as an Analog Recurrent Neural Network [https://arxiv.org/abs/1904.12831v1]


	Like Quantum Computing without Quantum Physics: Is it How the Brain Works? [https://arxiv.org/abs/1904.10508v1]


	Heavy Rain Image Restoration: Integrating Physics Model and Conditional Adversarial Learning [https://arxiv.org/abs/1904.05050v1]


	Including Physics in Deep Learning – An example from 4D seismic pressure saturation inversion [https://arxiv.org/abs/1904.02254v1]


	TossingBot: Learning to Throw Arbitrary Objects with Residual Physics [https://arxiv.org/abs/1903.11239v1]


	Machine Learning Solutions for High Energy Physics: Applications to Electromagnetic Shower Generation, Flavor Tagging, and the Search for di-Higgs Production [https://arxiv.org/abs/1903.05082v1]  :star:


	The Calabi-Yau Landscape: from Geometry, to Physics, to Machine-Learning [https://arxiv.org/abs/1812.02893v1]


	Proceedings of the 2018 Workshop on Compositional Approaches in Physics, NLP, and Social Sciences [https://arxiv.org/abs/1811.02701v1]


	Efficient Probabilistic Inference in the Quest for Physics Beyond the Standard Model [https://arxiv.org/abs/1807.07706v2]


	End-to-End Physics Event Classification with the CMS Open Data: Applying Image-based Deep Learning on Detector Data to Directly Classify Collision Events at the LHC [https://arxiv.org/abs/1807.11916v1]


	Fast inference of deep neural networks in FPGAs for particle physics [https://arxiv.org/abs/1804.06913v3]


	JUNIPR: a Framework for Unsupervised Machine Learning in Particle Physics [https://arxiv.org/abs/1804.09720v1]


	Application of a Convolutional Neural Network for image classification to the analysis of collisions in High Energy Physics [https://arxiv.org/abs/1708.07034v1]


	Deep Extreme Feature Extraction: New MVA Method for Searching Particles in High Energy Physics [https://arxiv.org/abs/1603.07454v1]


	Using Machine Learning to Predict the Evolution of Physics Research [https://arxiv.org/abs/1810.12116v1]


	Machine Learning Approach to Earthquake Rupture Dynamics [https://arxiv.org/abs/1906.06250v1]


	Machine learning for long-distance quantum communication [https://arxiv.org/abs/1904.10797v1]


	Quantum-assisted associative adversarial network: Applying quantum annealing in deep learning [https://arxiv.org/abs/1904.10573v1]


	Like Quantum Computing without Quantum Physics: Is it How the Brain Works? [https://arxiv.org/abs/1904.10508v1]


	Efficient Learning for Deep Quantum Neural Networks [https://arxiv.org/abs/1902.10445v1]


	Quantum Memristors in Quantum Photonics [https://arxiv.org/abs/1709.07808v2]


	The Ramanujan Machine: Automatically Generated Conjectures on Fundamental Constants [https://arxiv.org/pdf/1907.00205v1.pdf]


	Explainable Machine Learning for Scientific Insights and Discoveries [https://arxiv.org/abs/1905.08883v2]


	A Differentiable Programming System to Bridge Machine Learning and Scientific Computing [https://arxiv.org/abs/1907.07587v2]


	MadMiner: Machine learning-based inference for particle physics [https://arxiv.org/abs/1907.10621v1]


	Discovery of Physics from Data: Universal Laws and Discrepancy Models [https://arxiv.org/abs/1906.07906v1] :star:


	How the fundamental concepts of mathematics and physics explain deep learning [https://arxiv.org/abs/1811.00576v2]


	Ultimate Intelligence Part II: Physical Measure and Complexity of Intelligence [https://arxiv.org/pdf/1504.03303v2.pdf]






Chemistry


	A survey on Big Data and Machine Learning for Chemistry [https://arxiv.org/abs/1904.10370v1]


	Deep Learning for Computational Chemistry [https://arxiv.org/abs/1701.04503v1]


	Neural networks for the prediction organic chemistry reactions [https://arxiv.org/abs/1608.06296v2]


	Using Attribution to Decode Dataset Bias in Neural Network Models for Chemistry [https://arxiv.org/abs/1811.11310v3]


	Molecular Transformer - A Model for Uncertainty-Calibrated Chemical Reaction Prediction [https://arxiv.org/abs/1811.02633v2]


	DeepFreak: Learning Crystallography Diffraction Patterns with Automated Machine Learning [https://arxiv.org/abs/1904.11834v2]


	Interpretable Deep Learning in Drug Discovery [https://arxiv.org/abs/1903.02788v2]


	Optimization of Molecules via Deep Reinforcement Learning [https://arxiv.org/abs/1810.08678v3]


	Atomistic structure learning [https://arxiv.org/abs/1902.10501v1]


	Graph Convolutional Policy Network for Goal-Directed Molecular Graph Generation [https://arxiv.org/abs/1806.02473v3]


	Generating equilibrium molecules with deep neural networks [https://arxiv.org/abs/1810.11347v1]


	ANI-1: A data set of 20M off-equilibrium DFT calculations for organic molecules [https://arxiv.org/abs/1708.04987v4]


	Alchemy: A Quantum Chemistry Dataset for Benchmarking AI Models [https://arxiv.org/abs/1906.09427v1]


	Molecular Property Prediction: A Multilevel Quantum Interactions Modeling Perspective [https://arxiv.org/abs/1906.11081v1]


	Unifying machine learning and quantum chemistry – a deep neural network for molecular wavefunctions [https://arxiv.org/abs/1906.10033v1]


	Parameterized quantum circuits as machine learning models [https://arxiv.org/abs/1906.07682v1]


	Generative Models for Automatic Chemical Design [https://arxiv.org/pdf/1907.01632v1.pdf]


	Graph Informer Networks for Molecules [https://arxiv.org/pdf/1907.11318v1.pdf]






Astronomy


	Big Universe, Big Data: Machine Learning and Image Analysis for Astronomy [https://arxiv.org/abs/1704.04650v1]


	ASTROMLSKIT: A New Statistical Machine Learning Toolkit: A Platform for Data Analytics in Astronomy [https://arxiv.org/ftp/arxiv/papers/1504/1504.07865.pdf]


	Deep Learning for Energy Estimation and Particle Identification in Gamma-ray Astronomy [https://arxiv.org/abs/1907.10480v1]


	Particle identification in ground-based gamma-ray astronomy using convolutional neural networks [https://arxiv.org/ftp/arxiv/papers/1812/1812.01551.pdf]


	Machine Learning in Astronomy: A Case Study in Quasar-Star Classification [https://arxiv.org/abs/1804.05051v1]


	Distributed image reconstruction for very large arrays in radio astronomy [https://arxiv.org/pdf/1507.00501v1.pdf]


	SKYNET: an efficient and robust neural network training tool for machine learning in astronomy [https://arxiv.org/abs/1309.0790v2]


	Convolutional neural networks: a magic bullet for gravitational-wave detection? [https://arxiv.org/pdf/1904.08693v1.pdf]


	Desaturating EUV observations of solar flaring storms [https://arxiv.org/pdf/1904.04211v1.pdf]


	Evolutionary Deep Learning to Identify Galaxies in the Zone of Avoidance [https://arxiv.org/pdf/1903.07461v2.pdf]


	Forging new worlds: high-resolution synthetic galaxies with chained generative adversarial networks [https://arxiv.org/pdf/1811.03081v3.pdf]


	NEARBY Platform for Automatic Asteroids Detection and EURONEAR Surveys [https://arxiv.org/pdf/1903.03479v1.pdf]


	Deep Learning for Multi-Messenger Astrophysics: A Gateway for Discovery in the Big Data Era [https://arxiv.org/pdf/1902.00522v1.pdf] :star:


	Advanced Image Processing for Astronomical Images [https://arxiv.org/ftp/arxiv/papers/1812/1812.09702.pdf]


	Computational Intelligence Challenges and Applications on Large-Scale Astronomical Time Series Databases [https://arxiv.org/pdf/1509.07823v1.pdf]


	Detecting Spacecraft Anomalies Using LSTMs and Nonparametric Dynamic Thresholding [https://arxiv.org/abs/1802.04431v3]


	Moon Search Algorithms for NASA’s Dawn Mission to Asteroid Vesta [https://arxiv.org/abs/1301.1907v1]


	A Novel Deep Neural Network Architecture for Mars Visual Navigation [https://arxiv.org/pdf/1808.08395v1.pdf]


	SPASS: Scientific Prominence Active Search System with Deep Image Captioning Network [https://arxiv.org/pdf/1809.03385v1.pdf]


	FPGA Architecture for Deep Learning and its application to Planetary Robotics [https://arxiv.org/ftp/arxiv/papers/1701/1701.07543.pdf]


	Solar-Sail Trajectory Design for Multiple Near Earth Asteroid Exploration Based on Deep Neural Networks [https://arxiv.org/ftp/arxiv/papers/1901/1901.02172.pdf]


	Automated Prototype for Asteroids Detection [https://arxiv.org/pdf/1901.10469v1.pdf]


	Seeker based Adaptive Guidance via Reinforcement Meta-Learning Applied to Asteroid Close Proximity Operations [https://arxiv.org/pdf/1907.06098v1.pdf]


	CosmoFlow: Using Deep Learning to Learn the Universe at Scale [https://arxiv.org/pdf/1808.04728v2.pdf]


	From Dark Matter to Galaxies with Convolutional Networks [https://arxiv.org/pdf/1902.05965v2.pdf]


	Single-epoch supernova classification with deep convolutional neural networks [https://arxiv.org/pdf/1711.11526v1.pdf]


	Estimating Cosmological Parameters from the Dark Matter Distribution [https://arxiv.org/pdf/1711.02033v1.pdf]


	Enabling Dark Energy Science with Deep Generative Models of Galaxy Images [https://arxiv.org/pdf/1609.05796v2.pdf]


	Machine Learning for Searching the Dark Energy Survey for Trans-Neptunian Objects [https://arxiv.org/pdf/2009.12856v2.pdf]






Geography/Climate Change


	Urban morphology meets deep learning: Exploring urban forms in one million cities, town and villages across the planet [https://arxiv.org/pdf/1709.02939v2.pdf]


	PlaNet - Photo Geolocation with Convolutional Neural Networks [https://arxiv.org/abs/1602.05314v1]


	Exploring Urban Air Quality with MAPS: Mobile Air Pollution Sensing [https://arxiv.org/abs/1904.12303v1]


	AI-based evaluation of the SDGs: The case of crop detection with earth observation data [https://arxiv.org/abs/1907.02813v1]


	Enabling FAIR Research in Earth Science through Research Objects [https://arxiv.org/pdf/1809.10617v1.pdf] :star:


	Automatic Spatial Context-Sensitive Cloud/Cloud-Shadow Detection in Multi-Source Multi-Spectral Earth Observation Images: AutoCloud+ [https://arxiv.org/ftp/arxiv/papers/1701/1701.04256.pdf]


	DeepGlobe 2018: A Challenge to Parse the Earth through Satellite Images [https://arxiv.org/pdf/1805.06561v1.pdf]


	Satellite-Net: Automatic Extraction of Land Cover Indicators from Satellite Imagery by Deep Learning [https://arxiv.org/ftp/arxiv/papers/1907/1907.09423.pdf]


	SpaceNet: A Remote Sensing Dataset and Challenge Series [https://arxiv.org/pdf/1807.01232v3.pdf]


	SOMOSPIE: A modular SOil MOisture SPatial Inference Engine based on data driven decisions [https://arxiv.org/pdf/1904.07754v2.pdf]


	DOTA: A Large-scale Dataset for Object Detection in Aerial Images [https://arxiv.org/pdf/1711.10398v3.pdf]


	On-Orbit Smart Camera System to Observe Illuminated and Unilluminated Space Objects [https://arxiv.org/ftp/arxiv/papers/1809/1809.02042.pdf]


	Learning Spectral-Spatial-Temporal Features via a Recurrent Convolutional Neural Network for Change Detection in Multispectral Imagery [https://arxiv.org/pdf/1803.02642v1.pdf]


	Using Satellite Imagery for Good: Detecting Communities in Desert and Mapping Vaccination Activities [https://arxiv.org/ftp/arxiv/papers/1705/1705.04451.pdf]


	Merging Satellite Measurements of Rainfall Using Multi-scale Imagery Technique [https://arxiv.org/pdf/1304.3406v1.pdf]


	VARENN: Graphical representation of spatiotemporal data and application to climate studies [https://arxiv.org/ftp/arxiv/papers/1907/1907.09725.pdf]


	Achieving Conservation of Energy in Neural Network Emulators for Climate Modeling [https://arxiv.org/pdf/1906.06622v1.pdf]


	Tackling Climate Change with Machine Learning [https://arxiv.org/pdf/1906.05433v1.pdf] :star:


	Learning Radiative Transfer Models for Climate Change Applications in Imaging Spectroscopy [https://arxiv.org/pdf/1906.03479v1.pdf]


	ExtremeWeather: A large-scale climate dataset for semi-supervised detection, localization, and understanding of extreme weather events [https://arxiv.org/abs/1612.02095v2]


	Application of Deep Convolutional Neural Networks for Detecting Extreme Weather in Climate Datasets [https://arxiv.org/pdf/1605.01156v1.pdf]


	Predicting Climate Variability over the Indian Region Using Data Mining Strategies [https://arxiv.org/pdf/1509.06920v1.pdf]


	Neural-networks for geophysicists and their application to seismic data interpretation [https://arxiv.org/pdf/1903.11215v1.pdf]







	Towards a method to anticipate dark matter signals with deep learning at the LHC [https://arxiv.org/pdf/2105.12018v1.pdf]


	Constraining dark matter annihilation with cosmic ray antiprotons using neural networks [https://arxiv.org/pdf/2107.12395v1.pdf]






Space


	ai-in-space-research [https://github.com/gopala-kr/a-week-in-wild-ai/tree/master/20-ai-in-space-research]
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Active AI research areas






[image: https://cdn-images-1.medium.com/max/800/1*a5bEJ-v0X3I95OAYyPUAgA.gif]v0X3I95OAYyPUAgA




	Research Directions: NLP and transfer learning [http://ruder.io/requests-for-research/]


	AI Open network [https://ai-on.org/]






RL Research Directions


	Research direction
1, systematic, comparative study of deep RL algorithms, is about reproducibility, and under
the surface, about stability and convergence properties of deep RL algorithms.


	Research direction
2, ”solve” multi-agent problems, is usually about sample efficiency, sparse reward, stability, nonstationarity,
and convergence in a large-scale, complex setting, a frontier in AI research.


	Research
direction 3, learn from entities, but not just raw inputs, is about sample efficiency, sparse reward,
and interpretability, by incorporating more knowledge, structure, and inductive bias.


	Research direction 4, design an optimal representation for RL.


	Research direction 5, AutoRL .


	Research direction 6, develop killer applications for (deep) RL, are about the whole RL problem, about all
issues in RL, like credit assignment, sparse reward, time/space/sample efficiency, accuracy, stability,
convergence, interpretability, safety, scalability, robustness, simplicity, etc, from different angles
of representation, automation, and application, respectively.






OpenAI Special Porject [https://blog.openai.com/special-projects/]


	requests-for-research-1 [https://openai.com/requests-for-research/]


	requests-for-research-2 [https://blog.openai.com/requests-for-research-2/]







	Detect if someone is using a covert breakthrough AI system in the world. As the number of organizations and resources allocated to AI research increases, the probability increases that an organization will make an undisclosed AI breakthrough and use the system for potentially malicious ends. It seems important to detect this. We can imagine a lot of ways to do this — looking at the news, financial markets, online games, etc.


	Build an agent to win online programming competitions. A program that can write other programs would be, for obvious reasons, very powerful.


	Cyber-security defense. An early use of AI will be to break into computer systems. We’d like AI techniques to defend against sophisticated hackers making heavy use of AI methods.


	A complex simulation with many long-lived agents. We’re interested in building a very large simulation with lots of different agents in it that can interact with each other, learn over a long period of time, discover language, and accomplish a rich variety of goals.






Challenges of DL:


	Big data analytics using Deep Learning


	Scalability of DL approaches


	Ability to generate data which is important where data is
not available for learning the system (especially for
computer vision task such as inverse graphics).


	Energy efficient techniques for special purpose devices
including mobile intelligence, FPGAs, and so on.


	Multi-task and transfer learning (generalization) or
multi-module learning. This means learning from
different domains or with different models together.


	Dealing with causality in learning.







	Transfer Learning


	AI hardware


	ML/DL/RL platforms


	Object detection


	Video understanding


	Visual Scene Understanndig


	Goal Oriented RL


	Multiagent RL


	RL builds own models


	Fairness in machine learning


	Explainability in ML models


	Advesarial attacks on DL networks


	AutoML(meta-learning) , https://sites.google.com/site/automl2018icml/ , http://metalearning.ml/2018/ , https://sites.google.com/view/continual2018 , https://sites.google.com/view/llarla2018/home , https://bair.berkeley.edu/blog/2017/07/18/learning-to-learn/


	Decentralized data sharing and training


	Generative models


	Learning from less data and building smaller models


	Learning in simulated environments


	Evolutionary Computing


	Word embeddings







	Unsolved Problems in AI [https://medium.com/ai-roadmap-institute/unsolved-problems-in-ai-38f4ce18921d]


	OpenAI: Requests for Research [https://openai.com/requests-for-research/#parallel-trpo]


	State of AI [https://www.stateof.ai/?utm_campaign=nathan.ai%20newsletter&utm_medium=email&utm_source=Revue%20newsletter]


	AI in 2018 for researchers [https://blog.goodaudience.com/ai-in-2018-for-researchers-8955df0caaf9]


	reinforcement-learning [https://github.com/dennybritz/reinforcement-learning]


	Creative Applications of Deep Learning with TensorFlow [https://www.kadenze.com/courses/creative-applications-of-deep-learning-with-tensorflow-iv/info]


	Deep Learning: Which Loss and Activation Functions should I use? [https://medium.com/@srnghn/deep-learning-which-loss-and-activation-functions-should-i-use-ac02f1c56aa8]


	image-kernels [http://setosa.io/ev/image-kernels/]


	Ingredients for
Robotics Research [https://blog.openai.com/ingredients-for-robotics-research/]


	AI Knowledge Map: how to classify AI technologies [https://medium.com/@Francesco_AI/ai-knowledge-map-how-to-classify-ai-technologies-6c073b969020]
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Data Sharing-PPT [https://github.com/gopala-kr/fundamentals/blob/master/use-cases/data%20sharing.pdf]







	A Technical Framework for Data Sharing [https://scielo.conicyt.cl/scielo.php?script=sci_arttext&pid=S0718-18762014000300005]


	Data Sharing
Frameworks [https://www.acs.org.au/content/dam/acs/acs-publications/ACS_Data-Sharing-Frameworks_FINAL_FA_SINGLE_LR.pdf]


	Budget 2018: Funding Australia’s data-sharing framework [https://www.zdnet.com/]


	New Smart Cities Data Sharing Framework Helps Cities Develop a Robust and Secure Data Sharing Ecosystem [https://www.prnewswire.com/news-releases/new-smart-cities-data-sharing-framework-helps-cities-develop-a-robust-and-secure-data-sharing-ecosystem-300606130.html]


	MIT: RoboChain: A Secure Data-Sharing Framework for Human-Robot Interaction [https://dam-prod.media.mit.edu/x/2018/02/20/1802.04480.pdf]


	Using Blockchain and smart contracts for secure data
provenance management [https://arxiv.org/pdf/1709.10000.pdf]


	stributed Data Vending on Blockchain [https://arxiv.org/pdf/1803.05871.pdf]


	Governance in the Blockchain Economy: A Framework and Research Agenda [https://www.researchgate.net/publication/323689461_Governance_in_the_Blockchain_Economy_A_Framework_and_Research_Agenda]


	On the design of a Blockchain-based system to facilitate Healthcare Data
Sharing [http://www.konfido-project.eu/system/files/private/konfido/on_the_design_of_a_blockchain-based_system_to_facilitate_healthcare_data_sharing.pdf]


	Blockchain and IoT Integration: A Systematic Survey [https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6111515/]


	Blockchain Technologies for the Internet of Things:
Research Issues and Challenges [https://arxiv.org/pdf/1806.09099.pdf]


	CONNECTING MULTIPLE DEVICES WITH BLOCKCHAIN
IN THE INTERNET OF THINGS  [https://courses.cs.ut.ee/MTAT.03.323/2016_fall/uploads/Main/002.pdf]


	Using Blockchain Technology to Build Trust in
Sharing LoRaWAN IoT [http://www.ntulily.org/wp-content/uploads/conference/Using_Blockchain_Technology_to_Build_Trust_in_Sharing_LoRaWAN_IoT_accepted.pdf]


	IoTChain: A Blockchain Security Architecture for the
Internet of Things [https://hal.archives-ouvertes.fr/hal-01705455/document]


	Biobanks for
A Challenge for Governance


	Data-sharing framework needed this year to dodge another ‘DeepMind fiasco’ [http://www.nationalhealthexecutive.com/Health-Care-News/data-sharing-framework-needed-this-year-to-dodge-another-deepmind-fiasco]


	Core Identities for Future Transaction Systems
Foundations of Privacy-Preserving and Scalable Digital Identities [https://static1.squarespace.com/static/5874f406ff7c50307ef72f60/t/5888dcc9725e2527d1dd66a9/1485364434573/Core-Identity-Whitepaper-v10.pdf]


	Towards an Internet of Trusted Data:
A New Framework for Identity and Data Sharing [https://www.nist.gov/sites/default/files/documents/2016/09/16/mit_rfi_response.pdf]


	Connecting the Dots:
A Data Sharing Framework for
the Local Public Health System  [https://www.naccho.org/uploads/downloadable-resources/Issue-Brief-Data-Sharing-Framework-NA592.pdf]


	Controlled data sharing framework streamlines bank’s research analysis [https://sagenceconsulting.com/case-studies/controlled-data-sharing-framework/]


	Dialing privacy and utility: a proposed data-sharing
framework to advance Internet research [https://www.caida.org/publications/papers/2010/dialing_privacy_utility/dialing_privacy_utility.pdf]







	Differentially Private
Machine Learning
Theory, Algorithms, and Applications [http://www.ece.rutgers.edu/%7Easarwate/nips2017/NIPS17_DPML_Tutorial.pdf]


	Intel AI:security-nervana-part-2-securing-data  [https://ai.intel.com/security-nervana-part-2-securing-data/]


	DAWN: Infrastructure for
Usable Machine Learning [https://dawn.cs.stanford.edu//assets/dawn-overview.pdf]
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Global Communication Tools from Begining to Present to Future







Technology adoption by households in the United States(1860-2016) [https://ourworldindata.org/grapher/technology-adoption-by-households-in-the-united-states?time=1860..2016&country=Household%20refrigerator+Electric%20power+Microwave+Radio+Colour%20TV+Automobile+Computer+Social%20media%20usage+Landline+Tablet+Ebook%20reader+Automatic%20transmission+Cable%20TV+Cellular%20phone+Central%20heating+Dishwasher+Disk%20brakes+Dryer+Electric%20Range+Electronic%20ignition+Flush%20toilet+Freezer+Home%20air%20conditioning+Internet+Iron+Microcomputer+Nox%20pollution%20controls%20(boilers)+Podcasting+Power%20steering+RTGS%20adoption+Radial%20tires+Refrigerator+Running%20water+Shipping%20container%20port%20infrastructure+Smartphone%20usage+Stove+Television+Vacuum+Videocassette%20recorder+Washer+Washing%20machine+Water%20Heater]







	Timeline of historic inventions [https://en.wikipedia.org/wiki/Timeline_of_historic_inventions]


	History of technology [https://en.wikipedia.org/wiki/History_of_technology]


	tech-generations [https://www.washingtonpost.com/graphics/2017/entertainment/tech-generations/?utm_term=.841857485b3c]


	Timeline of electrical and electronic engineering [https://en.wikipedia.org/wiki/Timeline_of_electrical_and_electronic_engineering]


	Wiki:History of technology [https://en.wikipedia.org/wiki/Category:History_of_technology]


	History of mobile phones [https://en.wikipedia.org/wiki/History_of_mobile_phones]


	Technology timeline till 2017 [https://www.explainthatstuff.com/timeline.html]


	Technological Progress
by Max Roser and Hannah Ritchie
Empirical View [https://ourworldindata.org/technological-progress]


	History of Computers: A Brief Timeline [https://www.livescience.com/20718-computer-history.html]


	Timeline Technology [https://timelines.ws/subjects/Technology.HTML]


	History_of_communication [https://en.wikipedia.org/wiki/History_of_communication]


	Timeline_of_photography_technology [https://en.wikipedia.org/wiki/Timeline_of_photography_technology]


		The Law of Accelerating Returns
by  	Ray Kurzweil
 [https://web.archive.org/web/20100619033859/http://www.kurzweilai.net/articles/art0134.html?printable=1]


	Timeline of human prehistory [https://en.wikipedia.org/wiki/Timeline_of_human_prehistory]


	History of science [https://en.wikipedia.org/wiki/History_of_science]


	Computing timelines [https://en.wikipedia.org/wiki/Category:Computing_timelines]


	Timeline of quantum computing [https://en.wikipedia.org/wiki/Timeline_of_quantum_computing]


	Revolution – The First 2000 Years Of Computing [https://www.computerhistory.org/revolution/]


	Steve’s Old Computer Museum [http://www.oldcomputers.net/]


	History of computing hardware (1960s–present) [https://en.wikipedia.org/wiki/History_of_computing_hardware_(1960s%E2%80%93present)]


	WWW-VL: HISTORY: INTERNET & W3 [http://vlib.iue.it/history/internet/index.html]


	The History of Human Communication by Chris Bowman [https://www.preceden.com/timelines/224069-the-history-of-human-communication-by-chris-bowman]


	List of years in science [https://en.wikipedia.org/wiki/List_of_years_in_science]


	List of centuries [https://en.wikipedia.org/wiki/List_of_centuries]


	List of timelines [https://en.wikipedia.org/wiki/List_of_timelines]


	List of decades [https://en.wikipedia.org/wiki/List_of_decades]







	Wiki Portal:Technology [https://en.wikipedia.org/wiki/Portal:Technology]


	List of emerging technologies [https://en.wikipedia.org/wiki/List_of_emerging_technologies]


	Emerging technologies [https://en.wikipedia.org/wiki/Emerging_technologies]


	List of countries by research and development spending [https://en.wikipedia.org/wiki/List_of_countries_by_research_and_development_spending]


	List of countries by number of scientific and technical journal articles [https://en.wikipedia.org/wiki/List_of_countries_by_number_of_scientific_and_technical_journal_articles]


	DARPA [https://en.wikipedia.org/wiki/DARPA]


	israel-s-success-story-of-the-tech-industry [http://www.chinagoabroad.com/en/guide/israel-s-success-story-of-the-tech-industry]


	Why is tech getting cheaper? [https://www.weforum.org/agenda/2015/10/why-is-tech-getting-cheaper/]


	History of mathematics [https://en.wikipedia.org/wiki/History_of_mathematics]


	History of physics [https://en.wikipedia.org/wiki/History_of_physics]


	History of science and technology [https://en.wikipedia.org/wiki/History_of_science_and_technology]


	History of technology [https://en.wikipedia.org/wiki/History_of_technology]


	Timeline of scientific experiments [https://en.wikipedia.org/wiki/Timeline_of_scientific_experiments]


	History of radio [https://en.wikipedia.org/wiki/History_of_radio]


	History of electromagnetic theory [https://en.wikipedia.org/wiki/History_of_electromagnetic_theory]


	Electromagnetic spectrum [https://en.wikipedia.org/wiki/Electromagnetic_spectrum#History]


	History of broadcasting [https://en.wikipedia.org/wiki/History_of_broadcasting]


	History of telecommunication [https://en.wikipedia.org/wiki/History_of_telecommunication]


	History of television [https://en.wikipedia.org/wiki/History_of_television]


	Timeline of computing [https://en.wikipedia.org/wiki/Timeline_of_computing]


	History of the Internet [https://en.wikipedia.org/wiki/History_of_the_Internet]


	History of the World Wide Web [https://en.wikipedia.org/wiki/History_of_the_World_Wide_Web]


	History of the graphical user interface [https://en.wikipedia.org/wiki/History_of_the_Internet]


	History of programming languages [https://en.wikipedia.org/wiki/History_of_programming_languages]


	History of video games [https://en.wikipedia.org/wiki/History_of_video_games]


	Timeline of operating systems [https://en.wikipedia.org/wiki/Timeline_of_operating_systems]


	History of communication [https://en.wikipedia.org/wiki/History_of_communication]


	Science and technology in China [https://en.wikipedia.org/wiki/Science_and_technology_in_China]


	Timeline of the introduction of radio in countries [https://en.wikipedia.org/wiki/Timeline_of_the_introduction_of_radio_in_countries]


	Timeline of the introduction of television in countries [https://en.wikipedia.org/wiki/Timeline_of_the_introduction_of_television_in_countries]


	Timeline of online video [https://en.wikipedia.org/wiki/Timeline_of_online_video]


	Timeline of Russian innovation [https://en.wikipedia.org/wiki/Timeline_of_Russian_innovation]


	Timeline of United States inventions [https://en.wikipedia.org/wiki/Timeline_of_United_States_inventions]


	List of Indian inventions and discoveries [https://en.wikipedia.org/wiki/List_of_Indian_inventions_and_discoveries]


	History of science and technology in the Indian subcontinent [https://en.wikipedia.org/wiki/History_of_science_and_technology_in_the_Indian_subcontinent]


	Timeline of Indian innovation [https://en.wikipedia.org/wiki/Timeline_of_Indian_innovation]


	Timeline of United States discoveries [https://en.wikipedia.org/wiki/Timeline_of_United_States_discoveries]


	Science and technology in the United States [https://en.wikipedia.org/wiki/Science_and_technology_in_the_United_States]


	Technological and industrial history of the United States [https://en.wikipedia.org/wiki/Technological_and_industrial_history_of_the_United_States]


	List of Greek inventions and discoveries [https://en.wikipedia.org/wiki/List_of_Greek_inventions_and_discoveries]


	Lists of inventions or discoveries [https://en.wikipedia.org/wiki/Category:Lists_of_inventions_or_discoveries]


	Timeline of cosmological theories [https://en.wikipedia.org/wiki/Timeline_of_cosmological_theories]


	List of timelines [https://en.wikipedia.org/wiki/List_of_timelines]


	History of general-purpose CPUs [https://en.wikipedia.org/wiki/History_of_general-purpose_CPUs]


	Microprocessor_chronology [https://en.wikipedia.org/wiki/Microprocessor_chronology]


	History of the web browser [https://en.wikipedia.org/wiki/History_of_the_web_browser]


	History of video games [https://en.wikipedia.org/wiki/History_of_video_games]







	Timeline of Solar System exploration [https://en.wikipedia.org/wiki/Timeline_of_Solar_System_exploration]


	Timelines of modern history [https://en.wikipedia.org/wiki/Timelines_of_modern_history]


	Timeline of the Middle Ages [https://en.wikipedia.org/wiki/Timeline_of_the_Middle_Ages]


	Timeline of the near future [https://en.wikipedia.org/wiki/Timeline_of_the_near_future]


	21st century in fiction [https://en.wikipedia.org/wiki/21st_century_in_fiction]


	22nd century in fiction [https://en.wikipedia.org/wiki/22nd_century_in_fiction]


	Timeline of the far future [https://en.wikipedia.org/wiki/Timeline_of_the_far_future]


	List of time periods [https://en.wikipedia.org/wiki/List_of_time_periods]


	Detailed logarithmic timeline [https://en.wikipedia.org/wiki/Detailed_logarithmic_timeline#18_years_ago_to_present]


	Timeline of European exploration [https://en.wikipedia.org/wiki/Timeline_of_European_exploration]


	Timeline of gravitational physics and relativity [https://en.wikipedia.org/wiki/Timeline_of_gravitational_physics_and_relativity]


	Timeline of atomic and subatomic physics [https://en.wikipedia.org/wiki/Timeline_of_atomic_and_subatomic_physics]


	Timeline of information theory [https://en.wikipedia.org/wiki/Timeline_of_information_theory]


	Timeline of scientific computing [https://en.wikipedia.org/wiki/Timeline_of_scientific_computing]


	History of computing hardware [https://en.wikipedia.org/wiki/History_of_computing_hardware]


	Space launch market competition [https://en.wikipedia.org/wiki/Space_launch_market_competition]







	Timeline of science fiction [https://en.wikipedia.org/wiki/Timeline_of_science_fiction]


	History of science fiction [https://en.wikipedia.org/wiki/History_of_science_fiction]


	History of science fiction films [https://en.wikipedia.org/wiki/History_of_science_fiction_films]


	History_of_interstellar_space [https://en.wikipedia.org/wiki/Hyperspace#History_of_interstellar_space]


	Writing the future: A timeline of science fiction literature [https://www.bbc.com/timelines/zp7dwmn]


	List of fictional computers [https://en.wikipedia.org/wiki/List_of_fictional_computers]







	History of the automobile [https://en.wikipedia.org/wiki/History_of_the_automobile]


	Timeline of motor vehicle brands [https://en.wikipedia.org/wiki/Timeline_of_motor_vehicle_brands]


	The Evolution of the Auto industry [https://www.timetoast.com/timelines/the-evolution-of-the-car-industry]


	List of automobile manufacturers [https://en.wikipedia.org/wiki/List_of_automobile_manufacturers]


	Energy sources through time – timeline [https://www.sciencelearn.org.nz/resources/1636-energy-sources-through-time-timeline]


	Timeline of aviation [https://en.wikipedia.org/wiki/Timeline_of_aviation]


	Timeline of spaceflight [https://en.wikipedia.org/wiki/Timeline_of_spaceflight]


	List of human spaceflights [https://en.wikipedia.org/wiki/List_of_human_spaceflights]







	History of biotechnology [https://en.wikipedia.org/wiki/History_of_biotechnology]


	Timeline of biotechnology [https://en.wikipedia.org/wiki/Timeline_of_biotechnology]


	History of genetic engineering [https://en.wikipedia.org/wiki/History_of_genetic_engineering]







	100 Science Topics for Research Papers [https://owlcation.com/academia/100-Science-Topics-for-Research-Papers]


	Lists of unsolved problems [https://en.wikipedia.org/wiki/Lists_of_unsolved_problems]
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