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10:40am (PO20-0034)
Active Domain Randomization for Robust Control
Qixuan Jin (California Institute of Technology)

The design of accurate and robust controllers &gulating robotic systems can be difficult due e t
complexity of real world systems. Robust contralves to ensure desirable policy performance urier
assumption that the real world parameters are kmindraining controllers on real-world data can be
expensive and inefficient. In recent years, simoitet are used increasingly more often to train rcdletr
policies. However, discrepancies between simulatiod reality can cause the failure of simulaticired
policies to generalize to real world applicatioD®main randomization (DR) seeks to minimize thisi&Real
gap. The classic DR technique uniformly samplesukition parameters and trains the controller on the
collection of these sampled simulations. The prymaljective of our research is to improve the sangpl
efficiency of existing DR methods through activarleng. We investigate the performance of modekbas
active DR frameworks such as uncertainty sampliity Waussian processes and meta-learning with heura
networks. We observe notable faster empirical imgironvergence of these active frameworks for ftman
environments such as the inverted pendulum anédbhguadrotor.

10:50am (PO20-0035)
Talk and Roll Bot — Mindcontrol
BingFang Chen (New York City College of Technology)

With the development of science and technology,ytamrent research projects are focused on conpithia
fields of biology and computer technology to chapgeple's &€cemisfortune” and improve and facilitfader
lives. The focus of this research project is toigles controller to control an output device byngsbrain
waves with the goal of creating an assistive tetdgydevice for people with physical disabilitids. the
current phase of the research project, backgroaadarch is done to learn to use the Electroenaagiaah
(EEG) measurements of brain waves to control actrel@echanical device such as a DC motor. A matlifie
Mindflex game controller is connected to Arduinoddorain activity data is passed on to Processirdg co
running on a PC in order to track and record bwaane patterns. The electrical activity of the bnaifi be used
to control the DC motors in Talk and Roll Bot. Talkd Roll Bot is a mobile robot project createdha earlier
phase of this research project. It combines comphasdware, computer software, mechanical, elediraata
communication and networking subsystems to creaiking prototype of a computer controlled mobile
robot system. Future work in this research projeitt focus on using the mind controller as an absts
technology device to help a person with a physiesdbility carry out some mobility tasks.
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11:00am (PO20-0046)
Hero-1 Robotic Arm
Joycephine Li (New York City College of Technology)

Motivation: Heathkit Educational Robot (HERO-1) hadlped students to learn Computer and Robotics
Technology for 15 years and then went into hibéonain 1995. The members of the Women Engineers @tu
New York City College of Technology discovered aiple of these robots in a storage room and dedoled
revive and upgrade it by using modern technologgraassistive technology SuperHERO robot to heplee
with disabilities. The upgrade also involves tha@tment of its robotic arm and gripper. In thereat phase of
the research project, the arm attachment will frrtanhance the purpose of SuperHERO with its Asgsist
Technology by helping people with limited arm mowsts. Approach: With the two robotic arms available
one robotic arm is used as a reference to looksatvierall structure. The other arm is reversefegyied by
opening its outer shell to reveal the motors of ah@. The motor types and connections are resehrahe
retested due to its 30 year old condition. The rositeell of the arm is planned to be replaced bygonted
arm. The 3D design is done by taking measuremdritsecarm and creating a 3D model in a softwarédal
Autodesk Fusion 360. Then, after saving the firedigh as a stereolithography (STL) file from the r8Ddel,
this file is imported in the slicing software amdrisformed into G code based on the printing seétunally, by
transferring files to a SD card into a 3D printersending the G code wirelessly, the poly lactic {&LA)
plastic is inserted in the printer opening to priResults: The robotic arm consists of 3 steppetorsowith
translation and rotation movements, where theylareled as arm extension, arm rotation, wrist ratatand
gripper control. The arm extension stepper motaists of eight wires, where the internal coilgred motor
can either be connected in series or parallel. difference between these two configurations is getes
connection provides more torque with a configuratsimilar to a six wire unipolar stepper motor ahe
parallel connection provides more speed with aigamtion similar to a four wire bipolar stepper too
Because the arm requires a lot of torque to extdmsl eight wire motor has an internal series cotioe. The
arm and wrist rotation motors are configured agaiarr motors. The measurements are done carehiily,
with the use of a revolve command in Autodesk Fusi60, the 3D robotic arm design has been completed
This design is later translated in an orthograpiew. Conclusion: In the future, the 3D printed otb arm will

be tested for its overall movements. Further tgsththe combined movement of the Heathkit Educsatio
Robot and the robotic arm working together will 8ene to fulfill the purpose of helping people with
disabilities.

11:10am (PO20-0065)
Exploring Post Quantum Analog Encryption
Anant Sinha (University of Michigan Ann Arbor)

As the much-promised quantum dominance is all bthehorizon, the future of encryption remainsertain.
Current symmetric and asymmetric encryption stashglauch as RSA/AES will not be able to maintainrtod

of security in the foreseeable future. To addrhesd issues, several new encryption schemes foigpaatum
security are now being explored. In this poste¥,propose a chaotic system based encryption taohmigt is
modeled around the classical double pendulum sygi@mplement a possible post-quantum analog etioryp
scheme. A model of encryption and its possible amm@ntation is presented in this poster. A circuit
implementation of the encryption scheme is alsda®p using Chua’s chaotic oscillator system.
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11:20am (PO20-0059)
Implementation of MPI in A Data-Driven Thermal Simulation Approach for CPUs
Kayla Ruttan (Clarkson University)

Prediction of thermal hot-spot formation in CPUSGIRUs has been an extremely challenging task dtleeto
large domain structures with many functional unifdthough direct numerical simulation (DNS) metkaate
able to provide good resolutions to capture theshots, these approaches are essentially prol@bitiCPUs or
GPUs. Recent advances in CPUs with tens of car&€&PtJs with thousands of cores make hot-spot ptiedic
even unreachable. Thermal simulation of CPUs inpghst decades has been derived from thermal circuit
models because of their efficiency. However, theapability of obtaining accurate thermal predictioith
high-enough resolutions for CPUs (and GPUs as wfBrs insufficient thermal information for therina
management and reliability assessment, which wiinéually limit technology development. An innowati
thermal simulation technique enabled by data-driyeaper orthogonal decomposition (POD) developed
recently has been proven useful for semicondudtgasc The approach offers very accurate thermaligtien

with an efficiency as good as the thermal circutdels. The developed POD technique also provides a
resolution as fine as the DNS and is thus ableaadipt hot-spot formation with high efficiency aadcuracy.
The POD approach needs to process a massive ambth@rmal data to generate POD modes that are then
used to construct its functional space to desayamic thermal behavior in CPUs/GPUs. The geroerdor
training) of the modes and calculation of the mquameters for developing the POD model requilensive
computing power. In order to improve the computiefficiency for POD mode training and model
development, a parallel processing technique, knasn Message Passing Interface (MPI), has been
implemented in our code developed in the C languagenhance computing performance. MPI is a pagtabl
message-passing standard developed to use comrmaaailgble operating system services to create |pharal
processes and exchange information among thesegs®& As MPI is one of the most common techniques
used in high-performance computing (HPC), there seeeral efficient implementations of this method
encouraging portable and large-scale parallel egfins. Our work is based on the widely used cgmrce
implementation named OpenMPI, which supports pmagnang in C language with the ability to function an
variety of HPC architectures from the servers wattvanced multi-core CPUs, computer clusters and top
supercomputers in the world. The implementatio®penMPI is through adapting our code to work with t
corresponding parallel computing features provided the Portable Extensible Toolkit for Scientific
Computation (PETSc) and the Scalable Library fayelBvalue Problem Computations (SLEPc). Thus, it has
been utilized in multiple aspects of the POD metimatliding generating modes, evaluating model patars,

and performing the simulation. The objective ostktudy is to accelerate the generation of POD soae
calculations of POD model parameters. It is exmkdhat with the integration of OpenMPI with the POD
training method this will significantly reduce tlmmputation time and lead to a more efficient th@rm
simulation for future real-time applications of g@posed method.

2020 IEEE MIT URTC Page 4



11:30am (PO20-0027)
Development of Mobile Applications for Medical Isobpe Reference
Vanessa Rodriguez (St. Joseph's College)

Brookhaven National Laboratory's (BNL's) Nationalidiear Data Center (NNDC) maintains a series odldes that deal with
nuclear structure and nuclear reaction data. Onleesfe databases is the Medical Internal Radi®mse (MIRD) database from the
Evaluated Nuclear Structure Data File (ENSDF). MIRDused as a reference for half-lives, radioactweissions, and decay
products when conducting experiments. Currentligndists can only access this reference matenialitih a website. However, there
are times where scientists do not have such actbssis where a mobile application comes in. Thabile app | have developed is
based on the MIRD website and will provide accekgraver a user can bring their phone. To creath aacapplication, | first
needed to learn how to code in HTML, CSS, and JavwaiS| then built and tested the app in Apacheddwa until | had a working
prototype. With this mobile application, it will b@ore convenient to reference MIRD without havirgrsany constraints. The
mobile app will have access to mobile hotspots dah networks, while laptops and desktops wouldireggthernet or Wi-Fi. A
phone is also easier to carry and more user-fiyefidiis is important for MIRD because medical igigs are used in imaging. When
a patient takes in medical isotopes, those camaoéed through the patient's body. This allows olecto check for diseases or any
form of damage inside the patient's body, suchamg&er. Thanks to the SULI program, | can now adymming in HTML and
JavaScript to my list of skills. Also, | have ateetunderstanding of what goes into a project at. BNd have developed a passion for
mobile applications.
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