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Robots and Kids

■ KidsPost Reprint: “Fruit flies inspire teen’s winning robot”
■ Discussion Questions: Flybot’s Winning Way
■ KidsPost Reprint: “Winning robot hits the waves”
■ Discussion Questions: Team Atlantis Makes Waves for Girls
■ KidsPost Reprint: “For disaster situations, a cheetah robot that runs to the rescue”
■ Speaking of Science Reprint: “It leaps. It jumps. New algorithm could help ‘cheetah’  
   robot outrun humans”
■ Discussion Questions: It Leaps. It Runs. Cheetah-bot!
■ Student Activity: One to Mimic
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K idsPost news may take place down the 
block or around the world. It may begin 
observing fruit flies and rotting bananas, 
racing an underwater robot on the Black 

Sea or using a cheetah as inspiration.
 The articles in this issue all involve STEM 

projects and robots. Three girls from Whidbey 
Island, a 14-year-old from Pittsburgh and a team 
of scientists at MIT imitate animals or engage 
neutral buoyancy to transform wires, pipes, 

Xbox controls and lightweight motors 
into ROVs.

 This information may 
encourage engagement in 
science fair projects and one 

of several robotics contests. 
Or encourage students 

to explore the new field 
of biomimetics.
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KIDSPOST

Fruit flies inspire teen’s winning robot
Mihir Garimella wins Google Science Fair with flying robot that can evade dangers.

 You’re supposed to make lemonade 
when life hands you lemons, but what 
should you do when life hands you 
rotten bananas?

If you’re 14-year-old Mihir 
Garimella, you use them to win your 
age group in the 2014 Google Science 
Fair, which took place Monday in 
Mountain View, California.

The Pittsburgh, Pennsylvania, 
teen’s winning project was a “flybot,” 
a tiny flying robot that can avoid 
threats while searching for people in 
dangerous places such as collapsed 
buildings.

Mihir’s design was inspired by the 
fruit flies that had gathered around 
some rotting bananas in his family’s 
kitchen. Noticing how good the bugs 
were at escaping when he tried to 
swat them, he realized that robots 
that are used in search-and-rescue 
missions also need to evade falling 
debris and other dangers. So he 
constructed a special sensor for 
the flybot to detect threats, then 
programmed the robot to avoid 
them by swerving the way a fruit 
fly would.

Mihir says he hopes that his 
invention will help save lives during 
disasters.                     

    — Sarah Kaplan
September 24, 2014

Lightweight sensor moduleFruit fly
PHOTOS FROM GOOGLESCIENCEFAIR

ILLUSTRATION BY 
PATTERSON CLARK/

THE WASHINGTON POST



Name ___________________________________________________________ Date _____________________________

Flybot’s Winning Way
Flying robots are used today to perform tasks. Mahir Garimella did his research about them, observed nature, 
thought of a problem and created a better robot. On September 24, 2014, Washington Post reporter Sarah Kaplan 
reported about his winning project in the 2014 Google Science Fair. Read “Fruit flies inspire teen’s winning robot.” 
Answer the following questions.

1. Observation is an important skill of a scientist. What observation lead to 14-year-old Mahir Garimella’s 
    science project?
  

2. What qualities of a fruit fly does the flybot imitate?

3. What is a “sensor”?

4. What does Mihir Garimella’s flybot’s sensor detect?

5. What tasks may the flybot perform?
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Romania’s Black Sea coast 
isn’t a popular beach destination 
for American teenagers. But 
three girls from Washington state 
headed to the Eastern European 
resort area last month not to bask 
in the sun but to compete in a 

contest for underwater robots.
Haley McConnaughey, Hannah 

McConnaughey and Annika 
Hustad built an underwater 
remote-operated vehicle (ROV) 
out of PVC pipe, the paper feeder 
from a printer, part of a boat’s 
water pump, pool noodles and 
other odds and ends. The ROV 
took on similar robots at the 
Black Sea International ROV 

Competition and Exhibition, 
which put the robots through 
eight timed challenges.

“It had to bring a treasure chest 
to the shore. It had to collect a sand 
sample,” 14-year-old Haley said 
after returning from Romania. 

“We had to race the ROV through 
three gates. It sounds rather easy 
. . . but because we were in open 
water . . . it was definitely one of 
the harder challenges.”

“I think the most challenging 
thing was nature itself,” said 
Hannah, 17. “The pounding 
waves.”

Despite the difficulties, the 
girls, known as Team Atlantis, 

KIDSPOST

Winning robot hits the waves
TO LEARN MORE
 
Hannah and Haley McConnaughey 
said it’s not hard to make an ROV. Hannah 
suggested searching the Web for ideas. The 
girls also worked with the group Marine 
Advanced Technology Education, www.
marinetech.org.

Daryl Davidson, of the Association for 
Unmanned Vehicles Systems International 
(AUVSI) Foundation, suggested other Web 
sites. 

SeaPerch ROV kit: SeaPerch is a simple, 
affordable kit. 
www.seaperch.org.

RoboSub Competition: RoboSub is a 
competition for advanced robotic submarines 
built by student teams. 
www.robosub.org.

RoboBoat Competition: This event is like 
RoboSub, but it involves boats. 
www.roboboat.org.

RoboNation: Robotics enthusiasts of all ages 
can join this online community for free. 
www.robonation.org.

AUVSI Foundation: This organization 
encourages STEM education through hands-
on robotic programs for students. www.
auvsifoundation.org.

(Ask parents before going online.)

 PHOTOGRAPHIS BY ASHLEY MCCONNAUGHEY
Annika Hustad, Haley McConnaughey and Hannah McConnaughey took their 
robot to Romania to compete in the Black Sea International ROV Competition.
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took top honors among about 
a dozen high school teams. The 
prizes were modest: a trophy, electric 
components and robotic fish. But 
the experience wasn’t just about 
competing. The three were there 
partly to spread their enthusiasm for 
science, technology, engineering and 
math (STEM).

“We did a small outreach event 
with two small ROVs in an inflatable 
swimming pool,” Haley said. “When 
the little girls came, they wanted to 
stick around forever. The parents 
didn’t want the girls to get ideas.

From what I understood, they 
didn’t find it appropriate.”

The McConnaughey sisters were 
encouraged from an early age. Their 
exposure to ROVs began nearly six 
years ago.

“It started originally as a group 
of home-schooling friends who were 
very into science and technology,” 
Haley said.

A friend’s older brother told them 
about the underwater robots.

“We decided to make our own, 
and we’ve been competing ever 
since,” Haley said.

   They were supported not only by 

their parents but also by other residents 
of their small community, Whidbey 
Island. “We’ve had friends’ dads who 

are very good with electronics help 
us out,” Haley said.

Team members have changed 
over the years, and since the spring 
Atlantis has been just Hannah, Haley 
and Annika, who is 13. Even though 
they had built a robot for a regional 
competition this spring, they had to 
start from scratch for the Black Sea 
event. It tested their problem-solving 
skills.

“What might work for a pool 
might not work for open water,” 
Hannah said.

After many 12-hour days working 
on the project and the nearly 6,000-
mile trip to Romania, the girls are 
looking toward other opportunities.

“I just want to get into a really 
good college to study business,” 
Hannah said. She explored marketing 
and public speaking as part of Team 
Atlantis.

Haley, who recently joined a high 
school robotics team with Annika, 
sees marine engineering as her 
future.

“For me the biggest thing is that 
we’ve only explored two percent of 
our oceans,” she said. “Everyone 
says space is the last frontier, but for 
me oceans are the last frontier.”

— Christina Barron 
September 16, 2014

 PHOTOGRAPHIS BY ASHLEY MCCONNAUGHEY
The ROV, called Twelve, won in the high school division by completing a series of 
eight challenges in the least amount of time. 



Name ___________________________________________________________ Date _____________________________

Team Atlantis Makes Waves for Girls

1. What is a ROV? What is STEM? How are the two related?

2. __________ True or False? Robots are built only to perform on land.

3. Locate Romania and the Black Sea on a map. Are they located in Europe or Asia?

4. On a globe locate Whidbey Island, Washington, and Romania’s Black Sea Coast. Plan a route for Team Atlantis to  
 fly from their home to the competition location. Do you think they should fly east or west?

5. In what ways did family support Team Atlantis, the winning team?

6. The Black Sea event “tested their problem-solving skills.” What challenges did they encounter?

7. Do some research to learn about “marine engineering.” Tell your classmates about it in 2-3 paragraphs on your   
 own paper.

8. What does “last frontier” mean?

9. The Black Sea has low visibility, less than 10 meters, and strong currents. If you were competing in this    
 competition how would you prepare your underwater robot to handle these conditions? Your robot will need to   
 retrieve an object from the water.

10. Christina Barron includes an anecdote from the team’s experience in Romania. Read about the “small outreach   
      event with two small ROVs in an inflatable swimming pool.” The anecdote doesn’t directly relate to the    
      competition and has an idea to communicate. What is the idea? Why do you think Barron included it?
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Sangbae Kim has built the robot 
of the future, and it runs on four legs.

Called the “cheetah-bot,” the 
robot was created at the Biomimetics 
Lab at the Massachusetts Institute 
of Technology. (“Biomimetics” is 
building something that imitates 
nature.) As can be expected from 
its name, it is modeled after the 
animal world’s fastest predator, 
with a cheetah’s powerful torso and 
slender legs.

It’s not as speedy as the spotted

cats it imitates: The robot tops out at 
about 13 miles per hour, while real 
cheetahs can run almost five times 
as fast. But when the cheetah-bot 
bounds across MIT’s grassy lawn, 
it looks almost like a real cheetah 
hunting in the wild.

This machine is more than just a 
cool feat of engineering, said Kim, 
who is the director of the biomimetics 
lab. It’s also an important step in 
building a new kind of robot.

As Kim explained it, most robots

that have been built either move on 
wheels or don’t move at all. That 
means they are limited in where they 
can go and what they can do. Even 
self-driving cars, for example, aren’t 
of much use without smooth, flat 
roads on which to travel.

“The next challenge is how to 
bring these robots outside,” Kim said.

He wanted to develop a machine 
that could perform rescue missions 
— during disasters such as 
earthquakes or fires — that would be  
 

KIDSPOST

For disaster situations, a cheetah robot 
that runs to the rescue

JOSE-LUIS OLIVARES/MIT 
The MIT cheetah-bot can run as fast as 13 miles per hour. 
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too dangerous for humans. He knew 
a traditional robot on wheels would 
never work: It would get stuck at 
the first big rock. The ideal rescue 
robot would need to have legs.

Since Kim specializes in 
biomimetics, he looked to nature for 
a solution to that challenge. After 
all, animals have been evolving for 
millions of years. Cheetahs’ bodies 
are perfectly designed to run, jump 
and navigate narrow spaces.

“Millions of years of evolution 
allowed them to be so optimum, 
whereas we’ve only been working 
on robotics barely 50 years,” Kim 
said. “So we can steal a lot of 
ideas from nature that we can apply 
. . . to speed up our engineering 
evolution.”
   With funding from the Defense 
Department, Kim and his team 
spent four years developing 
the cheetah-bot. Many of the 
components had to be developed 
from scratch, such as the battery-

powered lightweight motors 
that make the robot run and the 
computer program that tells its legs 
how to move.

Other elements are borrowed 
from technologies even kids can 
use: for instance, the controller for 
operating the robot, which comes 
from an Xbox.

For Kim, who has been working 
in the field of biomimetics since 
2004, watching the cheetah-bot run 
outdoors for the first time was a 
high point in his career.

But he’s nowhere near finished. 
The MIT researchers have plans to 
make the cheetah-bot even faster 
and to give it “eyes” in the form of 
visual sensors that will allow it to 
see obstacles and react to them.

“When it started running… 
I felt like, ‘Wow, that’s a partial 
achievement of my long-lasting 
dreams,’ ” Kim said. “But I don’t 
feel like I’ve achieved all of it. Not 
yet.” — Sarah Kaplan

December 16, 2014

JOSE-LUIS OLIVARES/MIT 
The face of the MIT cheetah-bot
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by Rachel Feltman

It looks more like a hunchbacked dog or a short, 
portly buffalo, but by current robotics standards this MIT 
creation is a pretty sleek approximation of a cheetah.

But what makes this bot so cheetah-
like isn’t the shape of its metal frame. 
Thanks to a new algorithm, the robot 
also moves like earth’s fastest land 
animal. Sort of.

Cheetahs reach their impressive 
speeds (a maximum of about 60 miles 
per hour) by “bounding,” or pumping 

their back legs in tandem. To get a robot to move the 
same way, engineers had to program its legs not just to 

hit the ground at the exact same time, but to exert specific 
amounts of force on the ground. The higher the force, the 
faster the bound propels the robot — but only if the limbs 
are in sync.

Right now the robot can achieve speeds of around 10 
mph and jump just over a foot without losing speed. It 
can also handle bumpy and uneven terrain, which many 
robots wouldn’t be able to balance on, let alone bound 
right through. In time, the researchers say, the design 
could reach speeds of 30 mph. That’s faster than our 
quickest human sprinter on record, so let’s hope that MIT 
is working on making these cheetahs friendly, too.

•	Originally Published September 15, 2014

Rachel Feltman runs The Post’s Speaking of Science blog

SPEAKING OF SCIENCE

It leaps. It jumps. New algorithm could help 
‘cheetah’ robot outrun humans

MIT
Researchers call it the “cheetah-bot.” This robot of the future — developed by scientists at the Massachusetts Institute of 
Technology — runs on four legs and is modeled after the world’s fasted predator. 



Name ___________________________________________________________ Date _____________________________

It Leaps. It Runs. Cheetah-bot!
1. In what ways is a cheetah a standout in the animal kingdom?

2. If a cheetah runs almost five times as fast as a cheetah-bot, how fast does it run per hour?

3. Sangbae Kim built the cheetah-bot at MIT’s Biomimetics Lab. Which components of the robot did he and     
    his team develop?

4. The cheetah was carefully observed. Engineers programmed the metal legs to imitate what movement?

5. What is cheetah-bot able to do?

6. What tasks does Kim hope cheetah-bot will perform?

7. Why might the Defense Department be funding Kim’s work in biomimetics?

8. In what ways did reading two sources and seeing the video help to better understand the cheetah-bot     
    project?



Name ___________________________________________________________ Date _____________________________

One to Mimic
We wear items that are the result of someone observing a plant or animal. We use products 
that began with a scientist analyzing the chemical make-up and structure of a plant or 
animal. They realized the solution to a problem or an innovation was before their eyes. In 
biomimicry and biomimetics humans imitate nature to design products and processes.

Below are examples of nature inspiring design and development of products.

 Nature   Inspired
 Burs    Velcro
 Flight of birds, bats  Aircraft wing design
 Gecko foot   Climbing robots, tape  
 Kingfisher beaks  Trains
 Maple seeds   Nano-aircraft recon devices
 Polar bear fur  Thermal clothing
 Seashells   Spiral stairs
 Shark skin   Bathing suits
 Spider silk   Body armor
 Termite mounds  Air conditioning
 Toe pads of tree frogs Tire treads

Read more about one of the pairs. Prepare a 5-minute presentation to inform your classmates about the connection 
between the two. You might answer these questions:
 • What qualities enable the animal or plant to survive? How has adaptation enabled the animal to survive in its   

   environment? 
 • What adaptations were imitated in the manmade item? 
 • Who did the observing that lead to the product?


