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Creator: Ayanna Howard
Title: The HistoryMakers® Video Oral History Interview with Ayanna Howard,
Dates: April 15, 2011
Bulk Dates: 2011
Physical Description: 14 Betacam SP videocassettes (3:12:38).
Abstract: Electrical engineer Ayanna Howard (1972 - ) is the creator of the SnoMote robots and

the founder of the Human-Automation Systems Lab at Georgia Institute of Technology.
Howard was interviewed by The HistoryMakers® on April 15, 2011, in Atlanta,
Georgia. This collection is comprised of the original video footage of the interview.

Identification: A2011_017
Language: The interview and records are in English.

Biographical Note by The HistoryMakers®

Electrical engineer Ayanna Howard was born on January 24, 1972 in Providence, Rhode Island. After graduating
from John Muir High School in Pasadena, California, she earned her B.S. degree in engineering from Brown
University in 1993. Howard continued her studies and received her M.S. and Ph.D. degrees in engineering from
the University of Southern California in 1994 and 1999, respectively. Her final dissertation was entitled,
“Recursive Learning for Deformable Object Manipulation.”

Throughout her studies at the University of Southern California, Howard worked at NASA’s Jet Propulsion
Laboratory in Pasadena, California. She held a number of positions working with the organization until 2005,
including computer scientist, information systems engineer, robotics researcher and senior robotics researcher.
Howard continued her education by attending Claremont Graduate University and earning her M.B.A. degree in
2005. That same year, Howard was offered a position at the Georgia Institute of Technology, where she started
her own laboratory while working as an associate professor in the School of Electrical and Computer
Engineering. Her research group, the Human-Automation Systems (HumAnS) Lab, has focused on how to
enhance the autonomy of robot functionality.

Howard’s work in robotics and engineering has garnered considerable attention. In 2008, her SnoMote robots
were internationally recognized for their ability to study the impact of climate change in such remote areas as the
Antarctic ice shelves. She has published more than one hundred academic papers, and she has been the recipient
of several prestigious awards including the 2001 Lew Allen Award for Excellence in Research from the Jet
Propulsion Laboratory, the Institute of Electrical and Electronic Engineers Early Career Award in Robotics and
Automation in 2005, and the National Society of Black Engineers Janice Lampkin Educator Award in 2009.

Howard is married to Jose Torres. She has one son and two stepsons.
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Ayanna Howard was interviewed by The HistoryMakers on April 15, 2011.

Scope and Content

This life oral history interview with Ayanna Howard was conducted by Larry Crowe on April 15, 2011, in
Atlanta, Georgia, and was recorded on 14 Betacam SP videocassettes. Electrical engineer Ayanna Howard (1972 -
) is the creator of the SnoMote robots and the founder of the Human-Automation Systems Lab at Georgia
Institute of Technology.

Restrictions

Restrictions on Access

Restrictions may be applied on a case-by-case basis at the discretion of The HistoryMakers®.

Restrictions on Use

All use of materials and use credits must be pre-approved by The HistoryMakers®. Appropriate credit must
be given. Copyright is held by The HistoryMakers®.

Related Material

Information about the administrative functions involved in scheduling, researching, and producing the interview,
as well as correspondence with the interview subject is stored electronically both on The HistoryMakers® server
and in two databases maintained by The HistoryMakers®, though this information is not included in this finding
aid.

Controlled Access Terms

This interview collection is indexed under the following controlled access subject terms.

Persons:

Howard, Ayanna

Crowe, Larry (Interviewer)

Hickey, Matthew (Videographer)

Subjects:

African Americans--Interviews
Howard, Ayanna--Interviews

African American engineers--Interviews
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Organizations:

HistoryMakers (Video oral history collection)

The HistoryMakers® African American Video Oral History Collection

Jet Propulsion Laboratory (U.S.) Georgia Institute of Technology

HistoryMakers® Category:

ScienceMakers

Administrative Information

Custodial History

Interview footage was recorded by The HistoryMakers®. All rights to the interview have been transferred to
The HistoryMakers® by the interview subject through a signed interview release form. Signed interview
release forms have been deposited with Jenner & Block, LLP, Chicago.

Preferred Citation

The HistoryMakers® Video Oral History Interview with Ayanna Howard, April 15, 2011. The
HistoryMakers® African American Video Oral History Collection, 1900 S. Michigan Avenue, Chicago,
Illinois.

Processing Information

This interview collection was processed and encoded on 8/15/2011 by The HistoryMakers® staff. The
finding aid was created adhering to the following standards: DACS, AACR2, and the Oral History
Cataloging Manual (Matters 1995).

Other Finding Aid

A Microsoft Access contact database and a FileMaker Pro tracking database, both maintained by The
HistoryMakers®, keep track of the administrative functions involved in scheduling, researching, and producing
the interview.

Detailed Description of the Collection

Series I: Original Interview Footage, April 15, 2011
Video Oral History Interview with Ayanna Howard, Section A2011_017_001_001, TRT: 1:28:30
2011/04/15

Ayanna Howard slates her interview and shares her favorites. Howard's mother,
Johnetta MacCalla was born in the 1940s in Monroe, Louisiana. She was the
third-generation of her family to attend college. Howard's father, Eric Conway
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MacCalla, was born in Bridgeport, Connecticut, also in the 1940s. His
ancestors were of Jamaican descent. His father worked for the United States
Postal Service and his mother worked as a nurse. Johnetta and Eric met as
students at Brown University. They both went on to study at Stanford
University and then the University of Southern California, where they earned
their Ph.D. degrees in engineering. Howard was born on January 24, 1972, the
first of two children. She and her brother grew up in Altadena, California, in a
quiet neighborhood near the San Gabriel Mountain. Howard's parents were
involved in her education growing up, although they were busy with their
business, Automated Switching and Controls.
African American families--California
Education, Higher--United States
Altadena (Ca.)

Video Oral History Interview with Ayanna Howard, Section A2011_017_001_002, TRT: 2:29:45
2011/04/15

Ayanna Howard describes her childhood home in Altadena, California. Her
family often did not have the latest commercial appliances, but they always had
the supplies needed to build and fix them since her parents were in electrical
engineering and computer programming. Her family was Catholic. Howard
recalls her elementary school years at Loma Alta Elementary School, where
one of her favorite teachers was her fourth and fifth grade teacher. During this
time, she enjoyed watching "Bionic Woman," on television. She then attended
Elliott Middle School, where white students from Sierra Madre were bussed
into her school, and her parents pushed the school to let Howard take algebra
and geometry early. At John Muir High School, Howard was respected as "the
smart one," and her physics teacher convinced her to consider a career in
physics, particularly after Howard did not enjoy her biology class. Howard
graduated as salutatorian in 1989.
African American families--California
Education, Higher--United States
Childhood
Physics

Video Oral History Interview with Ayanna Howard, Section A2011_017_001_003, TRT: 3:31:03
2011/04/15

Ayanna Howard recalls working at the California Institute of Technology
during high school and a high school science project. Following her high school
graduation in 1989, she decided to attend Brown University. Howard notes that
this was the first year of Brown University's need-blind admissions and about a
hundred black and Hispanic students were admitted, although only about six
black students graduated with their B.S. degrees in engineering in 1993.
Amongst her participation in other student groups, Howard served as president
of the school's chapter of the National Society of Black Engineers. Howard
recalls her transition to college and her determination to catch up academically
with her peers. She explains that her hard work at Brown University prepared
her for her graduate studies at the University of Southern California. During
college, Howard worked at the Jet Propulsion Laboratory, where she gained
experience in computer programming and artificial intelligence.
California Institute of Technology
National Society of Black Engineers (U.S.)
Brown University
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University of Southern California. Graduate School
Engineering--Study and teaching--United States
Computer science--Education, (Higher)
African American college students--California
African Americans--Education (Higher)--Rhode Island--Providence

Video Oral History Interview with Ayanna Howard, Section A2011_017_001_004, TRT: 4:30:19
2011/04/15

Ayanna Howard discusses the role of robotics in the early 1990s and the
general fear that robots would take working-class jobs. After explaining the
difference between animatronics and robots, Howard discusses her graduate
project at the University of Southern California, where she designed a robot that
could pick up garbage bags with unknown contents and respond to shifts in its
weight. Howard earned her M.S. and Ph.D. degrees in 1993 and 1999,
respectively. Throughout her graduate studies, Howard worked at the Jet
Propulsion Laboratory, and continued to work there after her graduation from
the University of Southern California, when she helped to develop navigation
methods for robots in Mars explorations. Howard explains the process of
sensing, thinking and acting in robotics, and reflects on how sensor technology
has improved and become more readily accessible to the public within the last
twenty years, citing the X-Box Kinect as an example.
African Americans--Education (Higher)--Rhode Island--Providence
Engineering--robotics
University of Southern California. Graduate School

Video Oral History Interview with Ayanna Howard, Section A2011_017_001_005, TRT: 5:29:43
2011/04/15

Ayanna Howard discusses her research at the Jet Propulsion Laboratory with
the Mars Rover navigation systems and terrain traversability. During her time at
Jet Propulsion Laboratory, Howard was involved in educational outreach
programs and also earned her M.B.A. degree from Claremont Graduate
University in 2005. Due to cuts in funding for robotics, Howard left Jet
Propulsion Laboratory in 2005 to pursue a career in academia, establishing the
Human Automation Systems (HumAnS) Laboratory at Georgia Institute of
Technology. She compares the different focuses of robotics technology in the
United States and Asian countries, emphasizing the push for adaptive learning
in the United States. She also considers the ethics involved in robotics in
conjunction with the automated car produced by Carnegie Mellon University.
She then discusses her current research projects in robots for children with
disabilities and the SnoMotes, robots designed to study the melting glaciers.
Jet Propulsion Laboratory
Georgia Institute of Technology--Human Automation Systems (HumAnS)
Laboratory
Computer science--Education, Higher
Education--Adaptive learning
Engineering--robotics

Video Oral History Interview with Ayanna Howard, Section A2011_017_001_006, TRT: 6:35:04
2011/04/15

Ayanna Howard concludes her remarks about designing robots for children with
disabilities. She then discusses her appointment to serve as chair of the robotics
graduate program at Georgia Institute of Technology in 2010. Looking toward
the future, Howard emphasizes access to information as a key area of advances



Finding Aid to The HistoryMakers® Video Oral History with Ayanna Howard

file:///C|/Users/dj/Desktop/New%20folder%20(2)/EAD/A2011_017_Howard_Ayanna_EAD.html[4/26/2012 4:39:11 PM]

in robotics. After describing the "uncanny valley" in robotics and "robot trust",
Howard describes the "laws of robotics," which were derived from Isaac
Asimov's books. She then talks about her belief that robots will be integrated
into society and the fear that robots will replace human workers. She expresses
her concern for the African American community in education, particularly in
math and sciences. In terms of her future, Howard hopes her robots will make a
difference in the lives of people and will be recognized by the Academy.
Howard talks about her parents, her husband and her children.
Georgia Institute of Technology
African American education--math and science
Engineering--robotics
African American families--Georgia
Computers and people with disabilities--United States
Robotics--Ethics

Video Oral History Interview with Ayanna Howard, Section A2011_017_001_007, TRT: 7:08:14
2011/04/15

Ayanna Howard describes a picture from the Mars Rover landing in 2004,
which is the background for the interview. She then describes how she would
like to be remembered—as someone who changed the world with her research
and innovation, and someone who changed with world with her wisdom.
Computers and people with disabilities--United States

Video Oral History Interview with Ayanna Howard, Section
A2011_017_Howard_Ayanna_06_MED_WEBCLIP001, TRT: 0:01:17 2011/08/11

Well, how did you--what were your political viewpoints and how did they
differ from the teacher? So at that point there was a--if you remember military
was pretty strong then. And so they had come up with a system, Star Wars,
which was a system. So Star Wars was-- --was Ronald Reagan's [U.S. president
1981-1989] defense system with the satellites. Right. And I thought it was
fascinating. You know, I--my thing was this seems like a very good thing. It's
like it allows you to shoot down the missiles, you know, before they hit the
United States. It just seemed brilliant. And so, you know, I wrote the--I--
basically, I was for it. You know, I wrote the pros and so I was--I had a pro--I
guess you would have considered a pro-military view. I just looked at it as this
is good technology, and it makes sense. And so, and so all of my papers had
this--now I guess you would call it pro-military--but then it was about the
technology 'cause that's when they were starting to do a lot of the technology
and putting it into--and military was what's paying for it. So all the good
technology was in the military. So it was like, oh, here's another good
technology. And so, yeah, she didn't appreciate any of my viewpoints. She
didn't see the value of--so, yeah.

Video Oral History Interview with Ayanna Howard, Section
A2011_017_Howard_Ayanna_06_MED_WEBCLIP002, TRT: 0:01:13 2011/08/11

And that type of--and I, and I learned this lesson: One-on-one I could not
compete. I mean, my first exam, you know, they're getting B's and A's and I'm
getting C's. And, you know, I've gotten A's all my life. I'm like, what, I'm smart.
I know I'm smart, you know. And, and this is where, I think, preparation comes
from is, you know, when I was crying to my mom [Johnetta MacCalla], I don't
know, you know. Her thing was, you know, have confidence in yourself and
think about what is it that you have to do in order to compete. And I realized
that my problem is that my starting line was way behind the starting line of
these other students. And so I had to--it wasn't that I couldn't compete against
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them, it's that I just had to run faster to catch up. So, yeah, my first two years I
was in the library, you know. I, I really didn't go to libraries. I was going into
the libraries bringing out these old books made 1960 (chuckle) trying to figure
out, you know, what the teacher was saying.

Video Oral History Interview with Ayanna Howard, Section
A2011_017_Howard_Ayanna_06_MED_WEBCLIP003, TRT: 0:01:25 2011/08/11

Now what's the difference between artificial intelligence and just a computer?
So artificial intelligence is the ability for the machine to think without having
all the information that's present there. So a computer program--typically it's
programmed to do exactly step A, step B, step C, step D. If anything's different,
it won't work. So you can't ask it to do anything it doesn't know. Whereas
artificial intelligence--you can ask it to learn a new task. You can ask it to--for
example, imagine that you're using a word processor and you're typing. And
you're like, you know what, I keep typing my name, Ayanna Howard, Ayanna
Howard. I would like it to be able, as soon as I type in A-Y, it should
automatically say Ayanna Howard. That's a form of artificial intelligence. It's
actually thinking. It's not program that says--it's learning a pattern, saying, oh I,
I've seen this once, twice, three--oh, you know what, I'm gonna automatically
type it. And so, if you notice, your word processor actually has some
intelligence in it because it does things like automatic correction. So that's
intelligence versus just the standard computer.

Video Oral History Interview with Ayanna Howard, Section
A2011_017_Howard_Ayanna_06_MED_WEBCLIP004, TRT: 0:01:31 2011/08/11

, what project did you work on that summer that specifically in terms of
artificial intelligence-- So, interesting enough, I worked on a military project,
and I actually didn't know it until later on. So what happened was, at that time,
what they, what the military wanted to do was figure out what was the best way
to maximize their resources in terms of troops. So, if you're in the battlefield
and you have, you know, say, a hundred soldiers, where should you place them
so you optimally can cover the whole area? So typically the generals, what they
would do is they just man--well, you go over there, you go over there. So what
I did was created a program that looked at the terrain. So it looked at, you
know, were there hills, were there, you know, flat areas, things like that, the
size of the area we wanted to cover. And it came up with a scheme to
automatically determine where you should place all of the troops to maximize
whatever you wanted to do. And so I used the example of what's called neural
networks. That's when I learned a concept called neural networks, which is, it's
the cognitive model of how the human brain does pro-, in it does processing--
how we think, how we store and learn different things. So that was, that was
that experience.

Video Oral History Interview with Ayanna Howard, Section
A2011_017_Howard_Ayanna_06_MED_WEBCLIP005, TRT: 0:02:05 2011/08/11

Okay. Now, what was your thesis in graduate school? So, the title of my thesis
was, 'Recursive Learning for Deformable Object Manipulation.' So that was the
title, which, you know, kind of sounds kind of fancy. But basically what I was
doing is--the motivation was: At the time there was starting to be a scare of
needles. If you remember, this was when there was--drug usage was going up.
AIDS [autoimmune deficiency syndrome] was becoming this dominant thing.
And they were worried that in the hospitals nurses and assistants would start
getting stuck by needles. You know, they didn't have--you know, nowadays
you, you do a needle and it has these special compartments. Then, you know,
you do a needle and get thrown in the trash can. So my thought was, well, what
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if we had robots actually handle the bags--basically, be your, your trashcan
delivery. So they would pick up the bags that would have needles and then
deliver it. So, that would save human lives, and you wouldn't have to worry
about it. And so one of the issues with robots still is that they don't know how--
this goes with the reaction especially in factory automation--trash bags deform.
So, when you pick them up, they change shape. So that means you can't have a
preprogrammed kind of way of grabbing the bag because as soon as you grab
it, it shifts weight, it changes. And so you have to be able to react. And so I
designed a methodology that one, learns how to pick up bags. So it looks at a
bag and it figures out where the best place is to pick it up. And then, as it's
delivering, if it starts to shift, it changes it's--it either changes the force that it's
applying or changes its position so that it doesn't drop the bag. And so it has
this learning component as well as this reactive component.

Video Oral History Interview with Ayanna Howard, Section
A2011_017_Howard_Ayanna_06_MED_WEBCLIP006, TRT: 0:01:15 2011/08/11

Additional problems came when, for example, on Mars there's things like
craters. Finding and looking and seeing a crater and saying crater's not a rock.
A crater looks differently than a rock. And we didn't have a method to say,
well, this is a crater. So what would happen is, if you came to a crater, the robot
would say, oh, I'm supposed to go forward. So I started coming up with
methods of identifying what was what I called traversable and not traversable.
As people we do it automatically. You know, we look, and we say, oh, there's a
patch of snow and there's no snow. Obviously, we're gonna take the area with
no snow. And so I worked on ways for the robot to learn what was good and
what was bad in terms of what it could traverse. And so that's where, that's
where the interesting thing started to happen. So at the end of the day it was--
came up with methods where the robot could intelligently navigate and learn
based on how a person navigates and learns how to drive.

Video Oral History Interview with Ayanna Howard, Section
A2011_017_Howard_Ayanna_06_MED_WEBCLIP007, TRT: 0:01:50 2011/08/11

Yeah, that--is that--but you all see the Japanese attempts to make a robot look
like a human being. Correct. And are--you don't see that so much coming from
other countries. It seems like it's a particular interest of the Japanese to-- So
one, it's not to--it's, it's Asia. Okay. So you also see it in researchers from Korea
as well as China. So I think it's, it's a--something in mostly in Asia. And there's
a reason for that. It's kind of where health funding in the reason for robotics. So
in Asia the reason why they started investing in robotics is because they have,
basically they don't have immigration. So they are in-house. So they pretty
much have a collective. And what they saw a while ago was that--and the
United States were having it, too--but at some point the number of people who
require assistance, i.e. retired, is gonna outweigh the number of people who can
provide. So we're not even talking about workers. We’re talking about, you
know, you have a population of a million and seven hundred thousand of them
need assistance from three hundred thousand. So the numbers don't add up. So
the Asian countries actually at the government level started investing in
robotics, started investing in assistive robotics to help in this domain. That's one
of the reasons why they look so humanoid is 'cause the concept is is that these
would be assistants to the elderly, those who need some assistance, the
disabled. So that was the goal.


