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Biomimetics: Technology inspired by living things
National Institute of Technology, Hakodate College
A: Hello, everyone. I am Kamo Yumeho. I’m studying Mechanical Engineering.
B: I am Taniuchi Yusuke. I’m majoring Mechanical Engineering.
C: I am Yamashita Shota.  I’m from Material and Environmental Engineering. 
  We are going to do our presentation about biomimetics.  What do you think of 
  biomimetics?  First, let me explain biomimetics with an example.  What do you 

  think of this?
A: This is cute! It looks like a baby seal in a zoo.
B: Close! Actually, it is a seal-shaped-robot named “Paro.” This robot has been created 
  to heal patients in therapy at hospitals or nursing homes.
A: I see. This is a fusion of technology and biology.  Do you know that special features 
  of animals and plants are applied many things to our lives?
C: Of course.  The design of hook and loop fasteners imitate cockleburs and air 
  conditioning for buildings has been developed based on the structure of termite nests. 
  The development of products inspired by living things is called biomimetics.  Where 
  do you think these are used in our lives?
B: I know biomimetics were used for developing the “Shinkansen.”  It has connected 
  Honshu to Hokkaido since last spring.  The maximum speed is 260 km /h.  That 
  means they make so much noise while moving.
C: Definitely.  But I haven’t felt they are very noisy.
B: Actually, the Shinkansen is secretly using one animal’s unique feature.
A: Like an animal that walks without making a sound?
B: Not quite. The answer is an owl. When the Tokaido Shinkansen first started running, 
  residents near the tracks were suffering from noise pollution.  The noise was caused 
  by the pantographs of the Shinkansen. As the train moved at the speed of 200km/h, 
  the pantographs met the wind resistance, which created noisy turbulence that 

  bothered the residents.
C: How does an owl relate to the pantograph?

B: An owl is a nocturnal bird, whose rough-edged feathers have a shape that reduces the 
  wind resistance while flying in the air. When the feathers go through the air, their 
  rough-edged shape disperses the pressure.  Therefore, an owl can move quietly like a 
  ninja.  Engineers applied this shape to the struts of pantographs on the Shinkansen.  
  They successfully reduced the noise by 30%.  Do you know another example of 
  biomimetics?
A: When eating a cup of yogurt, have you ever found some stuck to the back of the lid? 
C: Yes, I have, but I haven’t seen that recently.
A: You’re observant!  It rarely happens with current products.  In fact, the current lids 
  mimic the characteristics of a lotus leaf. 
C: A lotus leaf?  What do they have to do with yogurt lids?
A: A lotus is a water plant native to India.  The lotus leaf has numerous projections  

  made of a wax-like substance, which repels water well.
B: But why does a lotus leaf need to repel water?
A: As I mentioned before, a lotus is a water plant, which means its roots and stems are 
  underwater.  Therefore, the plant has to take in more air with the leaf above water. 
  That’s why the leaf should have the water repelling feature.  This is called the lotus 
  effect, and was applied to the lids of yogurt cup.  As for my future plan to apply this 
  lotus effect, I would like to make a special smartphone screen protector film.  The 
  film would be a transparent and flexible material, and would seal any type of 
  smartphone easily.  This film protects the smartphone from greasy fingerprints, 
  sweat, or rain.  So Yusuke and Shota, what product do you want to create using 
  biomimetic technology? 
B: I think a goat can be the inspiration for creating a new rescue robot which can get 
  over a pile of rubble in a natural disaster.  A goat can easily climb a cliff.  So, if I can 
  analyze the structure of bones and muscles of a goat and apply it to a robot design, I 
  believe I can create a robot that can walk on uneven ground. 
C: Robot?  How high-tech!  I’m thinking about the anatomy of a bird.  A golden eagle 
  has sharp eyesight and captures a prey from afar.  They have about 1.5 million optic 
  nerve cells, 7.5 times more than a human.  Their eye structure resembles a camera. 
  So, I want to apply their eye structure to a video camera. 
A: I see.  Those are good ideas.
C: However, until now the function has not been revealed enough because birds of prey 
  are not well understood.  Therefore, I’d like to research the golden eagle’s eyesight in 
  pursuit of development.
B: Working towards innovation is our mission, isn’t it?  But, Shota, I’m wondering if 
  you successfully develop a video camera applying the features of a golden eagle’s eyes, 
  how would you like to use the technology?
C: I want to use the technology for local school route security systems.  Hakodate is an 
  old city, built a long time ago. Because of this, many roads are narrow, winding and 
  steep.  In this low-visibility environment, during school commuting hours, high 
  school students on bicycles occasionally hit elementary school kids.  This is a big 
  concern for parents.  Watching school routes for students with a high-resolution 
  camera is important.  
A: The traits an eagle uses to kill prey could save lives!  Fascinating!
B: In order to innovate with biomimetics, we need to investigate living things. 
C: Definitely.  Plants and animals have been developing survival skills over an 
  unthinkably long time.  Now, more than 8.7 million kinds of living things are on 
  earth.  Today, a few of them provide benefits to our daily lives through the 
  technology of biomimetics. 
A: The field of biomimetics is a miracle of technology through which we can study the 
  process of evolution. 
B: You’re right.  Organisms have the great potential to challenge our common sense.
C: Let’s study biomimetics for hints in the problem-solving process. 
B: Believing in the potential of organisms
A: Having a spirit of perseverance

C: Applying biomimetics to our personal lives.

ABC: For the next generation!  Thank you.
