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Greetings from Division Director

Greetings from Division Director
Elect

Hello everyone! Let me
formally welcome you to the
ISA Automatic Controls
& Robotics Division’s
(ACARD) Spring Newsletter.
We are very excited to kick
start our year with some
exciting events coming up.
The ISA@Montreal symposium
in Montreal this year, will top the event list. This will provide
a platform for users in the robotics community to share their
knowledge on a myriad of topics in Robotics, Controls &
Automation. We are also working tirelessly to provide you
with the latest articles and current trends within our division.
You can find more details on this in the newsletter.
ISA ACARD is currently looking for members to fill some of
our open board positions. If you are interested in being a
part of our team, please reach out
to yogi.nov5@gmail.com .So join us in making strides to
move forward with ACARD in 2018 and beyond!

Greetings! Welcome to the first
edition of the Automatic
Controls and Robotics Division
Newsletter. Thank you for your
Interest in the ISA Automatic
Controls and Robotics Division.
Today in this tech savvy world,
Robotics is playing a major role
in shaping and improvising
Process Automation. We would like to thank ISA for giving
us the opportunity to relaunch the Division. Through ISA we
invite all members of ISA to bring up open discussion of
how Robotics is playing an important role nowadays and
helping in advancing towards Automation. The technical
article in this issue discusses "Preparing the Millennials
for STEM Careers ". During 2018 we expect to develop
seminars and pushing the Division to be a global forum to
participate in various interesting activities like
ISA@Montreal Symposium, FIRST Robotics events and
several interesting events coming up. Cheers and Welcome
Aboard!!

Yogesh Balajee
Director, ACARD Division

Sandeep Raju
Director-Elect, ACARD Division

Automatic Controls and Robotics Division
Greetings from Automation and
Technology Department VP-Elect
I am excited to welcome you to
the first newsletter of the
Automatic Control and Robotics
Division (ACARD). I am also
excited in the relaunch of the of
the ACARD under the direction
of the very capable Division
Director and the Division Director
Elect. I encourage you to
become active in the ACARD as a part of your professional
development. It takes a lot of jobs to keep an active
Division successful. Talk to Yogesh or Sandeep about the
jobs needed now. I also encourage you to continue your
education by taking advantage of published papers and
standards and by publishing a paper for a technical
symposium or the newsletter. I know you find the area
automatic control and robotics to be of great interest. It is
so pervasive in the automobiles and appliances we come in
contact with and the industry in which we work. Nothing is
more important to ISA as the automatic control and robotics
that make automation a reality. So help us to continue to
move in this exciting direction.
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Our Volunteer Leaders:
Welcome Aboard to all our Leaders!!
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Automatic Controls and Robotics Division
Featured Article
Preparing the millennials for STEM careers
For many years, high school students had all the fun
working with Science Technology Engineering & Math
(STEM) projects, but then their excitement quickly fades
away in their first year of college. As freshmen, they wade
through multiple STEM subjects – physics, calculus and
chemistry – facing the reality of “from theory to practice”
death. But come sophomore years, students are not able
and willing to persevere. Whether it is the lack of passion
and drive or just wanting to take the easy way out, they
quickly change their majors away from STEM related
degrees. Statistics show that about 40% of students
planning on STEM majors have changed to less harder
majors. Many of those switching their majors have been
found to have the higher SAT scores. Freshmen students
in STEM majors are finding that their peers in other fields
such as humanities, psychology and social sciences are
getting better grades. Grading is naturally strict in STEM
majors where answers are pretty focused, and lower level
classes are foundational for students to do well in
subsequent higher level classes. Professors conclude that
students who don’t do well in freshmen classes are more
likely to flounder through the next level of classes.
The challenge now is to better prepare our students to
meet the demands of freshmen classes in the STEM
fields. It is noted that this preparation must include, at a
minimum, the following aspects –




Start very early in middle school as this the best
age to mold and influence the students into
STEM majors
Build a passion and drive for STEM subjects
Teach them hands-on build-test-redesign cycle
(Scrum approach with sprints)

STEM is experiencing a renewed interest in middle and
high schools and for the first time at the middle school
level, including 6th grade students. The enabler that is
facilitating this renewed interest is the competition
environment and the sport-like enthusiasm engaging the
students.
STEM is not new historically and has been part of school
curriculum for decades. What has changed is the
introduction of robotics
and drones to teach STEM
principles and the concept
of sport-like events that
challenge the students to
think and apply STEM
principles seems to be
paying huge dividends.
In a not much known town
in California, STEM is
thriving in middle and high
schools, preparing

students with a passion and drive for robotics, artificial
intelligence and drones. Ridgecrest/China Lake area is
the home of the Naval Air Warfare Center Weapons
Division (NAWCWD) where many scientists and engineers
develop cutting edge technology deployed to the United
States Warfighter. Since most of the technology is
classified, parents are not allowed to share their high-tech
achievements with their children to motivate them into
STEM fields. But a few scientists from NAWCWD have put
together a program to influence middle and high school
students into STEM majors and careers through the use of
robots and drones. It will be no surprise that within the
next decade there will be a huge proliferation of robots
and drones coupled with artificial intelligence striving to
make our life better and easier. Do we have the next
generation of engineers and scientists ready to meet this
demand for technology?
Robotics For STEM, a 501 (c) (3) corporation, started in
Ridgecrest, CA when a couple of ex-NAWCWD
employees came together in Jan 2014 and planned to reinvest finances and
technology back into the
community. In less than six
months of the first year, the
program has grown to three
teams made up of fourteen
(14) middle school kids and a
talent of eight (8) mentors
from NAWCWD, local
schools, and the community.
The program uses VEX
robotics to teach middle and
high school students the basic principles of STEM and
fundamental concepts of engineering including
requirements, design, build, test and iterative development
using the VEX robotics kits. Teams competed in multiple
robotics competitions. During the first year, one middle
school team won the league championship bringing home
their first robotics trophy. The same year, one all-girls
middle school team won the championship at the all-girls
VEX Robotics tournament held in Southern California.
Through much publicity, other students who heard about
the successes wanted in. In 2015, the program grew to 8
teams across three schools with over 10 mentors. In 2016,
drones were introduced into the program, teaching
students basic aerodynamics principles, auto pilot
concepts and flight controllers. Teams competed in the
Skybot Challenge, a drone base competition in Las Vegas,
NV, challenging teams to pick up packages and drop them
in specified drop zones, much like what Amazon wants to
do with their package delivery proposal. Today, in 2018,
the program boasts over 60 students that include several
6th grade students who can practically write code in C and
translate a conceptual design into a working robot in a
matter of months.
The method of teaching is very critical to instill drive and
passion for the subject material. The very premise of a
functional robot is the Sense-Plan-Act method which has
been successfully used to teach students a disciplined
approach to translating a concept to product. Robotics For
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STEM promotes teaching, teamwork, and technology
starting in the class room and filtering into personal lives.
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7.
8.
9.
The program teaches basic C programming, mechanical,
and electrical principles in the class room. The students
then formed in to teams learning to work with their
differences and capitalizing on their strengths. Very soon,
increased teamwork and group interaction along with
teaching as a facilitator of active learning became central
to the growth and participation of the students. As
students’ interest peaked, they started inviting their friends
and classmates to join the program. It became very
evident that interactive teaching paradigms, collaborative
decision making and hands-on instructional technology
were key factors to building relentless curiosity in young
minds.
As the program
progressed, several
parents got involved
and are now helping
their children design
and work on their
robots right in their
living room. Very
subtly this activity
became a family event with increased interaction within
the family and began building family bonds that last a life
time.
Teams now have learned new technical skills through the
lectures and hands-on building of the robots. They have
developed cooperative and negotiation skills as they
discussed and debated on the ideas for building their
robots. Lastly, they have been able to take the teaching
and the teamwork and put it all into technology that is a
result of their own idea. The robots they have built are a
result of the teaching, teamwork, and technology that was
part of every robotics meeting.
Teaching: Students were taught the basic principles in the
following areas –

Programming in RobotC
Structural stability
Electrical and electronic basics
Defining product requirements
Documenting design and design changes
Testing changes
Configuration management
Aerodynamics
UAV/Drone flight concepts

Teamwork: Students were grouped in to teams of four or
five, with each student having a specific role in the project.
Designing the autonomous mode took a lot of coordination
to define an efficient approach to score the maximum
points possible in a 15sec window. During competitions,
teams had to work in an alliance with other teams they
had never worked with before. This taught them social
and negotiation skills while learning to work with teams
that could end up being the opposing team in a future
match.
Technology:
Students
received a
crash course in
mechanical
structure,
programming,
and
electronic/electr
ical concepts.
Armed with that
basic
knowledge, each set out to build a robot that could meet
the challenge of the VEX Robotics competitions, which
change each year. Students were able to translate their
imagination into practical implementation building
structures, connecting wires and programming required
functions into a finished product. Students were able to
modify both the structure and the programming to bring
reality to their ideas of what the robots should look like and
what they could do in the competition pit.
Mentors are familiar with disciplined systems engineering
processes used at NAWCWD. The DoD 5000.02
instruction is mandated by the DoD for all programs that
develop and deploy products to the field. Mentors use the
same approach to guide students as they translate their
ideas into end products. The formal DoD type of systems
engineering process is shown below (Courtesy of New
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Directions Technologies Inc., the founding sponsor of
Robotics For STEM).

The process is tailored and reduced in complexity so
students (even in 6th grade) can understand the principles
of robust and disciplined systems engineering. The idea of
documentation is emphasized so that all their work is
captured in the engineering notebook.
Work is divided into code, structure, autonomous, base,
and competition specific functions. The entire team works
together to integrate their various sub-systems into a fullup product to test and fix/enhance their design. The
concept of parallel processing is introduced at this young
age to expose them to artificial intelligence (AI). AI
concepts such as Inference Engines, Data Automation,
and Autonomous/3D recognition are discussed but not
implemented in the design or product.
Teams have
had
tremendous
successes
through this
approach of
using
robotics and
drones to
teach them
STEM
principles
through
hands-on
product building, teamwork, and competitions.
Competitions have also provided an opportunity for them
to learn soft skills as the teams negotiate with other teams
on competition strategy and alliance building.
In summary, the program has had incredible success during its
four years of operation. The organization has committed and
qualified senior executive managers dedicated to providing a
path for students interested in the STEM fields. These
students now have an opportunity to pursue a proven career in

the STEM fields and perhaps come back to their hometowns
and contribute to the success of NAWCWD in its mission of
providing superior support to the warfighter.

To this end,
Robotics For
STEM is
committed to
making it an
organization
that exists
solely for the
purpose of
influencing
students into
the STEM fields
by generating interest and passion in these fields at a very
young age. We cater to the relentless curiosity of these young
minds and steer them into productive areas of STEM fields and
help them become model citizens and mentors for the next
generation of millennial engineers and scientists.
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