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Advances in Nonlinear Dynamics, Volume lii
2020-07-03

this book gives a detailed analysis of switched capacitor dc dc converters that are
entirely integrated on a single chip and establishes that these converters are mainly
limited by the large parasitic coupling the low capacitor energy density and the fact
that switched capacitor converter topologies only have a fixed voltage conversion
ratio the authors introduce the concept of advanced multiphasing as a way to
circumvent these limitations by having multiple out of phase parallel converter
cores interact with each other to minimize capacitor charging losses leading to
several techniques that demonstrate record efficiency and power density and even
a fundamentally new type of switched capacitor topology that has a continuously
scalable conversion ratio provides single source reference to the recently developed
advanced multiphasing concept enables greatly improved performance and
capabilities in fully integrated switched capacitor converters enables readers to
design dc dc converters where multiple converter cores are put in parallel and
actively interact with each other over several phases to improve their capabilities

Advanced Multiphasing Switched-Capacitor DC-
DC Converters 2020-05-18

this textbook offers a unique compendium of measurement procedures for
experimental data acquisition after introducing readers to the basic theory of
uncertainty evaluation in measurements it shows how to apply it in practice to
conduct a range of laboratory experiments with instruments and procedures
operating both in the time and frequency domains offering extensive practical
information and hands on tips on using oscilloscopes spectrum analyzers and
reflectometric instrumentation the book shows readers how to deal with e g filter
characterization operational amplifiers digital and analogic spectral analysis and
reflectometry based measurements for each experiment it describes the
corresponding uncertainty evaluation in detail bridging the gap between theory and
practice the book offers a unique self contained guide for engineering students and
professionals alike it also provides university teachers and professors with a
valuable resource for their laboratory courses on electric and electronic
measurements

Basic Theory and Laboratory Experiments in
Measurement and Instrumentation 2017-01-16

this book presents essential perspectives on digital convolutions in wireless

communications systems and illustrates their corresponding efficient real time field
programmable gate array fpga implementations fpgas or generic all programmable
devices will soon become widespread serving as the brains of all types of real time
smart signal processing systems like smart networks smart homes and smart cities



the book examines digital convolution by bringing together the following main
elements the fundamental theory behind the mathematical formulae together with
corresponding physical phenomena virtualized algorithm simulation together with
benchmark real time fpga implementations and detailed state of the art case
studies on wireless applications including popular linear convolution in digital front
ends dfes nonlinear convolution in digital pre distortion dpd enabled high efficiency
wireless rf transceivers and fast linear convolution in massive multiple input
multiple output mimo systems after reading this book students and professionals
will be able to understand digital convolution with inside out information discover
what convolution is why it is important and how it works enhance their fpga design
skills i e enhance their fpga related prototyping capability with model based hands
on examples rapidly expand their digital signal processing dsp blocks to examine
how to rapidly and efficiently create dsp functional blocks on a programmable fpga
chip as a reusable intellectual property ip core upgrade their expertise as both
thinkers and doers minimize close the gap between mathematical equations and
fpga implementations for existing and emerging wireless applications

FPGA-based Digital Convolution for Wireless
Applications 2017-07-28

handbook of optical metrology principles and applications begins by discussing key
principles and techniques before exploring practical applications of optical
metrology designed to provide beginners with an introduction to optical metrology
without sacrificing academic rigor this comprehensive text covers fundamentals of
light sources lenses prisms and mirrors as well as optoelectronic sensors optical
devices and optomechanical elements addresses interferometry holography and
speckle methods and applications explains moiré metrology and the optical
heterodyne measurement method delves into the specifics of diffraction scattering
polarization and near field optics considers applications for measuring length and
size displacement straightness and parallelism flatness and three dimensional
shapes this new second edition is fully revised to reflect the latest developments it
also includes four new chapters nearly 100 pages on optical coherence tomography
for industrial applications interference microscopy for surface structure analysis
noncontact dimensional and profile metrology by video measurement and optical
metrology in manufacturing technology

Handbook of Optical Metrology 2018-03-26

the two volume set Inicst 236 237 constitutes the post conference proceedings of
the 12th eai international conference on communications and networking chinacom
2017 held in xi an china in september 2017 the total of 112 contributions presented
in these volumes are carefully reviewed and selected from 178 submissions the
papers are organized in topical sections on wireless communications and
networking satellite and space communications and networking big data network
track multimedia communications and smart networking signal processing and
communications network and information security advances and trends of v2x



networks

Communications and Networking 2022-01-24

in order to cope with the increased radiation level and the challenging pile up
conditions at high luminosity Ihc the cms collaboration will replace its current
calorimeter endcaps with the high granularity calorimeter hgcal in the mid 2020s
this dissertation addresses two important topics related to the preparation of the
hgcal upgrade experimental validation of its silicon based design and fast
simulation of its data beam tests at the desy hamburg and the cern sps beam test
facilities in 2018 have been the basis for the design validation the associated
experimental infrastructure the algorithms deployed in the reconstruction of the
recorded data as well as the respective analyses are reported in this thesis first core
components of the silicon based prototype modules are characterised and it is
demonstrated that the assembled modules are functional in particular their
efficiency to detect minimum ionising particles mips traversing the silicon sensors is
found to be more than 98 for most of the modules no indication of charge sharing
between the silicon pads is observed subsequently the energy response is
calibrated in situ using the beam test data equalisation of the different responses
among the readout channels is achieved with mips hereby deploying the hgcal
prototype as a mip tracking device the relative variation of the inferred calibration
constants amounts to 3 for channels on the same readout chip the calibration of the
time of arrival information is performed with an external time reference detector
with it timing resolutions of single cells including the full prototype readout chain
around 60ps in the asymptotic high energy limit are obtained the calorimetric
performance of the hgcal prototype is validated with particle showers induced by
incident positrons and charged pions for electromagnetic showers the constant term
in the relative energy resolution is measured to be 0 52 0 08 whereas the stochastic
term amounts to 22 2 0 3 gev this result is in good agreement with the calorimeter
simulation with geant4 the prototype s positioning resolution of the shower axis
after subtracting the contribution from the delay wire chambers in the beam line
used as reference is found to be below 0 4 mm at 300 gev at the same energy the
angular resolution in the reconstruction of the electromagnetic shower axis in this
prototype is measured to be less than 5mrad the analysis of the hadronic showers
in this thesis makes use state of the art machine learning methods that exploit the
calorimeter s granularity it is indicated that the energy resolution may be improved
using software compensation and also that the separation of electromagnetic and
charged pion induced showers in the calorimeter may benefit from such methods
the measurements of the hadronic showers are adequately reproduced by geant4
simulation altogether the obtained results from the analysis of the beam test data
in this thesis are in agreement with the full functionality of the silicon based hgcal
design the final part of this thesis provides a proof of principle that generative
modelling based on deep neural networks in conjunction with the wasserstein
distance is a suitable approach for the fast simulation of hgcal data instead of
sequential simulation a deep neural network based generative model generates all
calorimeter energy depositions simultaneously this genera t or network is optimised



throu gh an adversarial training process using a critic network guided by the
wasserstein distance the developed framework in this thesis is applied to both
geant4 simulated electromagnetic showers and to positron data from the beam
tests ultimately this fast simulation approach is up to four orders of magnitude
faster than sequential simulation with geant4 it is able to produce realistic
calorimeter energy depositions from electromagnetic showers incorporating their
fluctuations and correlations when converted into typical calorimeter observables

Advances in Data-Driven Computing and
Intelligent Systems 2023-01-27

microwave assisted alkaline hydrolysis of pet can be 20 times faster and at lower
temperatures this work presents a novel industrial microwave applicator at 2 45 ghz
with homogeneous distribution to support this reaction which allows an efficient and
continuous operation in addition an innovative dielectric and calorimetric
measurements setup is presented furthermore the modelling of the reaction
kinetics based on the measured dielectric parameters is presented

Beam Test Calorimeter Prototypes for the CMS
Calorimeter Endcap Upgrade 2019-11-06

designs in nanoelectronics often lead to challenging simulation problems and
include strong feedback couplings industry demands provisions for variability in
order to guarantee quality and yield it also requires the incorporation of higher
abstraction levels to allow for system simulation in order to shorten the design
cycles while at the same time preserving accuracy the methods developed here
promote a methodology for circuit and system level modelling and simulation based
on best practice rules which are used to deal with coupled electromagnetic field
circuit heat problems as well as coupled electro thermal stress problems that
emerge in nanoelectronic designs this book covers 1 advanced monolithic multirate
co simulation techniques which are combined with envelope wavelet approaches to
create efficient and robust simulation techniques for strongly coupled systems that
exploit the different dynamics of sub systems within multiphysics problems and
which allow designers to predict reliability and ageing 2 new generalized techniques
in uncertainty quantification uqg for coupled problems to include a variability
capability such that robust design and optimization worst case analysis and yield
estimation with tiny failure probabilities are possible including large deviations like
6 sigma 3 enhanced sparse parametric model order reduction techniques with a
posteriori error estimation for coupled problems and for uq to reduce the complexity
of the sub systems while ensuring that the operational and coupling parameters can
still be varied and that the reduced models offer higher abstraction levels that can
be efficiently simulated all the new algorithms produced were implemented
transferred and tested by the eda vendor magwel validation was conducted on
industrial designs provided by end users from the semiconductor industry who
shared their feedback contributed to the measurements and supplied both material



data and process data in closing a thorough comparison to measurements on real
devices was made in order to demonstrate the algorithms industrial applicability

Energy-efficient, scalable and modular industrial
microwave applicator for high temperature
alkaline hydrolysis of PET 2020-10-06

this text presents readers with an engaging while rigorous manual on the use of
oscilloscopes in laboratory and field settings it describes procedures for measuring
and displaying waveforms gives examples of how this information can be used for
repairing malfunctioning equipment and developing new designs and explains steps
for debugging pre production prototypes the book begins by examining how the
oscilloscope displays electrical energy as traces on x and y co ordinates freely
transitioning without loss of information between time and frequency domains in
accordance with the fourier transform and its modern correlate the fast fourier
transform the book continues with practical applications and case studies describes
how oscilloscopes are used in diagnosing pulse width modulation pwm problems
looking at serial data streaming and analyzing power supply noise and premises
power quality issues and emphasizes the great functionality of mixed signal as
opposed to mixed domain oscilloscope and earlier instruments featuring many
descriptions of applications in applied science and physics oscilloscopes a manual
for students engineers and scientists is ideal for students faculty and practitioners

Nanoelectronic Coupled Problems Solutions
2023-11-01

this book offers the latest research results on analog side channels and their usage
in cybersecurity it demystifies analog side channels and demonstrates new use
cases for them the first part of this book discusses how analog side channels are
generated the physics behind it the modeling and measurements of analog side
channels and their analogies to wireless communication systems the second part of
this book introduces new applications that benefit from leveraging side channels in
addition to breaking cryptography algorithms it demonstrates how analog side
channels can be used for malware detection program profiling hardware profiling
hardware software attestation hardware identification and hardware trojan
detection side channel is one of the methods for obtaining information about
program execution traditionally they are used in computer science to extract
information about a key in cryptographic algorithms what makes them different
from other ways of extracting information about program execution is that side
channels rely on how a system implements program execution rather than what the
program s algorithm specifies analog side channels are particularly powerful
because they are not easy to suppress or detect that someone is collecting
information from the system although they are very powerful tools they are poorly
understood this book targets advanced level students in computer science and
electrical engineering as a textbook researchers and professionals working with



analog side channels how to model them measure them improve signal to noise
ratio and invent new signal processing technigues can also use this book computer
scientists and engineers who want to learn new applications of side channels to
improve system security new techniques for breaking cryptography keys new
techniques for attestation and new techniques for hardware trojan detection will
also want to purchase this book

Oscilloscopes: A Manual for Students, Engineers,
and Scientists 2019-08-23

an up to date practical guide on upgrading from silicon to gan and how to use gan
transistors in power conversion systems design this updated third edition of a
popular book on gan transistors for efficient power conversion has been
substantially expanded to keep students and practicing power conversion engineers
ahead of the learning curve in gan technology advancements acknowledging that
gan transistors are not one to one replacements for the current mosfet technology
this book serves as a practical guide for understanding basic gan transistor
construction characteristics and applications included are discussions on the
fundamental physics of these power semiconductors layout and other circuit design
considerations as well as specific application examples demonstrating design
technigues when employing gan devices gan transistors for efficient power
conversion 3rd edition brings key updates to the chapters of driving gan transistors
modeling simulation and measurement of gan transistors dc dc power conversion
envelope tracking and highly resonant wireless energy transfer it also offers new
chapters on thermal management multilevel converters and lidar and revises many
others throughout written by leaders in the power semiconductor field and industry
pioneers in gan power transistor technology and applications updated with 35 new
material including three new chapters on thermal management multilevel
converters wireless power and lidar features practical guidance on formulating
specific circuit designs when constructing power conversion systems using gan
transistors a valuable resource for professional engineers systems designers and
electrical engineering students who need to fully understand the state of the art
gan transistors for efficient power conversion 3rd edition is an essential learning
tool and reference guide that enables power conversion engineers to design energy
efficient smaller and more cost effective products using gan transistors

Understanding Analog Side Channels Using
Cryptography Algorithms 2017-12-27

this book presents cutting edge work on real time modelling and processing a highly
active research field in both the research and industrial domains going beyond
conventional real time systems major efforts are required to develop accurate and
computational efficient real time modelling algorithms and design automation tools
that reflect the technological advances in high speed and ultra low power
transceiver communication architectures based on nanoscale devices the book



addresses basic and more advanced topics such as i o buffer circuits for ensuring
reliable chip to chip communication i o buffer behavioural modelling multiport
empirical models for memory interfaces compact behavioural modelling for
memristive devices and resource reservation modelling for distributed embedded
systems the respective chapters detail new research findings new models
algorithms implementations and simulations of the above mentioned topics as such
the book will help both graduate students and researchers understand the latest
research into real time modelling and processing

GaN Transistors for Efficient Power Conversion
2016

hands on introduction to labview for scientists and engineers third edition explores
practical programming solutions for carrying out interesting and relevant projects
readers who are assumed to have no prior computer programming or labview
background will begin writing meaningfulprograms in the first few pages

Real-Time Modelling and Processing for
Communication Systems 2023-03-27

autor ignacio gimeno alonso coleccion coleccién estudios de fisica cef 158 richard
feynman was the first to propose the idea of applying the laws of quantum physics
to perform computational tasks in 1982 david deutsch then generalised the notion
of a turing machine to the quantum realm in troducing the notion of a universal
quantum computer in this system the bit the classical unit of information is replaced
by the quantum bit or qubit the quantum superposition principle allows the qubit to
be in any superposition state a 0 b 1 instead of being in just one of the two states 0
or 1 as a classical bit this quantum parallelism is the key property of a quantum
computer which provides access to an exponentially larger set of states to process
information it makes it possible to simulate quantum systems that classical
computers cannot afford due to their size it could also solve new tasks as creating
true random numbers and improve others such as the database searching and
prime number factorisation

Hands-on Introduction to LabVIEW for Scientists
and Engineers 2019-10-26

this volume contains the proceedings of the 11th kes international conference on
sustainability and energy in buildings 2019 seb19 held in budapest 4th 5th july
2019 organised by kes international in partnership with cardiff metropolitan
university wales uk seb 19 invited contributions on a range of topics related to
sustainable buildings and explored innovative themes regarding sustainable energy
systems the aim of the conference was to bring together researchers and
government and industry professionals to discuss the future of energy in buildings
neighbourhoods and cities from a theoretical practical implementation and



simulation perspective the conference formed an exciting chance to present
interact and learn about the latest research and practical developments on the
subject the conference attracted submissions from around the world submissions
for the full paper track were subjected to a blind peer review process only the best
of these were selected for presentation at the conference and publication in these
proceedings it is intended that this volume provides a useful and informative
snapshot of recent research developments in the important and vibrant area of
sustainability in energy and buildings

Quantum circuits based on artificial magnetic
molecules 2021-01-10

this volume gathers the latest advances innovations and applications in the field of
structural health monitoring shm and more broadly in the fields of smart materials
and intelligent systems the volume covers highly diverse topics including signal
processing smart sensors autonomous systems remote sensing and support uav
platforms for shm internet of things industry 4 0 and shm for civil structures and
infrastructures the contributions which are published after a rigorous international
peer review process highlight numerous exciting ideas that will spur novel research
directions and foster multidisciplinary collaboration among different specialists the
contents of this volume reflect the outcomes of the activities of ewshm european
workshop on structural health monitoring in 2020

Sustainability in Energy and Buildings 2023-01-01

this detailed book collects methodologies exploring mechanobiology the
involvement of mechanical forces in cell fate specification and in controlling single
and collective cell behaviors such as directed migration morphogenesis wound
healing and the immune response the volume features methods to quantify the
mechanical properties of cells and adhesion proteins to expose cells to external
mechanical forces to quantitatively characterize mechano responses at various
scales to measure forces applied by cells on the extracellular matrix as well as
chapters on force measurement inside cells probing cell signaling and gene
expression in response to force and biophysical modeling of cell shape and protein
dynamics written for the highly successful methods in molecular biology series
chapters include introductions to their respective topics lists of the necessary
material and reagents step by step and readily reproducible protocols and tips on
troubleshooting and avoiding known pitfalls authoritative and practical
mechanobiology methods and protocols aims to provide meaningful tools for cell
and developmental biologists approaching the study of cell and tissue dynamics
from a mechanobiological perspective molecular biologists interested in the effects
of force on proteins as well as for cancer biologists and biophysicists



European Workshop on Structural Health
Monitoring 2023-10-11

strategic content marketing offers a comprehensive guide to planning creating
implementing and analyzing an effective content marketing strategy in practice
each chapter marries established theory with modern practice illustrating concepts
with real world case studies and examples alongside interviews with prominent
content marketers including a foreword by joe pulizzi founder of the content
marketing institute and often referred to as the father of content marketing chapter
objectives and summaries structure learning while reflective questions and
activities aid comprehension on reading students will understand the definition
purpose and practical implementation of a content marketing programme the
relationship between content marketing and broader marketing strategic
positioning buyer personas and research initiatives the most effective and valued
forms of content marketing and how they are structured and used including a
special focus on digital and b2b content marketing how to create persuasive
content and measure the effectiveness of content marketing the careers associated
competencies and software technologies in the burgeoning field of content
marketing this comprehensive text is perfect core and recommended reading for
advanced undergraduate and postgraduate students studying content marketing
inbound marketing marketing communications digital and social media marketing
and public relations in practice the book is also highly valuable for practicing
professionals studying for professional qualifications and looking to develop their
skills online resources include instructor teaching slides four color images and
templates and chapter test bank questions

Mechanobiology 2023-12-31

the rev conference is the annual conference of the international association of
online engineering iaoe together with the global online laboratory consortium golc
rev 2023 is the 20th in a series of annual events concerning the area of online
engineering cyber physical systems and internet of things including remote
engineering and virtual instrumentation in a globally connected world the interest in
online collaboration teleworking remote services and other digital working
environments is rapidly increasing in response to that the general objective of this
conference is to contribute and discuss fundamentals applications and experiences
in the field of online and remote engineering virtual instrumentation and other
related new technologies including cross reality open science internet of things and
industrial internet of things industry 4 0 cyber security m2m and smart objects

Strategic Content Marketing 2023-06-06

this textbook is for a first course on electronics it assumes no prior electronics
experience but does assume that students have had calculus 1 single variable
differential calculus and high school physics a key idea of the course is that



students need a lot of design experience and hands on work rather than a lot of
theory the course is centered around the labs which are a mix of design labs and
measurement modeling labs this unique volume takes students from knowing no
electronics to being able to design and build amplifier and filter circuits for
connecting sensors to microcontrollers within 20 weeks students design a digital
thermometer a blood pressure meter an optical pulse monitor an ekg an audio
preamplifier and a class d power amplifier they also learn how to measure and
characterize components including impedance spectroscopy of a loudspeaker and
of electrochemical electrodes related link s

Open Science in Engineering 2018-12-15
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Applied Analog Electronics: A First Course In
Electronics 2012-03-15

o primeiro volume desta coletanea envolvendo engenharia aplicada traz consigo
uma problematica atual a luz dos autores contemporaneos que permeia 0s
interesses de todos os segmentos da producao industrial a otimizacao estao em
foco a economia de recursos energéticos para a producao de componentes
manufaturados a saber o processo de producao de motores automotivos bem como
os dados de entrada de energia de todas as estacdes da linha de producao também
contamos neste volume com uma adaptacao do modelo duplo diamante
desenvolvido pelo british design council bem como sua aplicacao no fornecimento
de solucdes de alta tecnologia para o mercado somado a isso também trazemos o
estudo que investiga o cenario atual de desenvolvimento da indUstria 4 0 na regiao
norte do pais em empresas levando em conta o setor de energias renovaveis por
fim propomos um estudo com o fito de conseguir um produto de qualidade
aceitavel e que seja consistente possuindo o menor custo possivel baseado nas
caracteristicas de qualidade desejadas

HO00O00O 2022-08-31

forensic radio survey techniques for cell site analysis overview of the end to end
process of planning undertaking and reporting of forensic radio surveying to support
cell site analysis the newly updated and revised second edition of forensic radio
survey techniques for cell site analysis provides an overview of the end to end
process of planning undertaking and reporting of forensic radio surveying to support
the forensic discipline of cell site analysis it starts by recapping and explaining in an
accessible way the theory structure and operation of cellular communications
networks then moves on to describe the techniques and devices employed to
undertake forensic radio surveys worked examples are used throughout to
demonstrate the practical steps required to plan and undertake forensic radio



surveys including the methods used to analyze radio survey data and compile it into
a court report a summary section condenses the technical and practical elements of
the book into a handy reference resource for busy practitioners the second edition
contains 25 brand new material covering 5g new radio networks and 6g and beyond
critical communications mobile satellite communications iot networks cell site
analysis tools and much more other sample topics covered in forensic radio survey
techniques for cell site analysis include radio theory covering rf propagation basic
terminology propagation modes multipath transmission and carrying information on
a radio signal core networks including 2g 3g 4g and 5g subscriber and device
identifiers and international and temporary mobile subscriber identities cell access
control covering cell barring forbidden lac tac location updating inter and intra
carrier handovers and 3gpp network types forensic radio surveys objectives
terminology and types along with location static spot and indoor surveys the second
edition of forensic radio survey techniques for cell site analysis is an essential
reference on the subject for police analysts practitioners technicians investigators
and cell site experts along with legal professionals and students trainees in digital
forensics
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Engenharias - pesquisas sobre desenvolvimentos
e inovacoes 2018-09

this book is the first systematic exposition on the emerging domain of wireless
power transfer in ad hoc communication networks it selectively spans a coherent
large spectrum of fundamental aspects of wireless power transfer such as mobility
management in the network combined wireless power and information transfer
energy flow among network devices joint activities with wireless power transfer
routing data gathering and solar energy harvesting and safety provisioning through
electromagnetic radiation control as well as fundamental and novel circuits and
technologies enabling the wide application of wireless powering comprising a total
of 27 chapters contributed by leading experts the content is organized into six
thematic sections technologies communication mobility energy flow joint operations
and electromagnetic radiation awareness it will be valuable for researchers
engineers educators and students and it may also be used as a supplement to
academic courses on algorithmic applications wireless protocols distributed
computing and networking

Forensic Radio Survey Techniques for Cell Site
Analysis 2016-11-18

four leaders in the field of microwave circuit design share their newest insights into
the latest aspects of the technology the third edition of microwave circuit design



using linear and nonlinear techniques delivers an insightful and complete analysis
of microwave circuit design from their intrinsic and circuit properties to circuit
design techniques for maximizing performance in communication and radar
systems this new edition retains what remains relevant from previous editions of
this celebrated book and adds brand new content on cmos technology gan sic
frequency range and feedback power amplifiers in the millimeter range region the
third edition contains over 200 pages of new material the distinguished engineers
academics and authors emphasize the commercial applications in
telecommunications and cover all aspects of transistor technology software tools for
design and microwave circuits are included as an accompaniment to the book in
addition to information about small and large signal amplifier design and power
amplifier design readers will benefit from the book s treatment of a wide variety of
topics like an in depth discussion of the foundations of rf and microwave systems
including maxwell s equations applications of the technology analog and digital
requirements and elementary definitions a treatment of lumped and distributed
elements including a discussion of the parasitic effects on lumped elements
descriptions of active devices including diodes microwave transistors heterojunction
bipolar transistors and microwave fet two port networks including s parameters
from spice analysis and the derivation of transducer power gain perfect for
microwave integrated circuit designers the third edition of microwave circuit design
using linear and nonlinear techniques also has a place on the bookshelves of
electrical engineering researchers and graduate students it s comprehensive take
on all aspects of transistors by world renowned experts in the field places this book
at the vanguard of microwave circuit design research
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Wireless Power Transfer Algorithms,
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Microwave Circuit Design Using Linear and
Nonlinear Techniques 2013-12
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