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Winged seeds:
Sycamore seeds (Tipuana tipu)



-
Winged seeds:

Liana seeds (Alsomitra macrocarpa)

L) | Another example?



.
Tumbleweed, bird-cage plant:

mobility using wind

Mars lander



0
Entertainment

m AIBO (Artificial Intelligence
roBOt)

= homonymous with
"companion” in Japanese

m  manufactured by Sony

m Able to:
1 walk,

1 "see" its environment via
camera, and

1 recognize spoken commands

1 learn and mature based on
external stimuli from their
owner or environment, or from
other AIBOs




— Examples of Bio-Inspired Ro

Entertainment

m Infrared sensor
to interact with other furbies
To be controlled by a standard TV remote control
m  Photoelectric sensor
allows them to sense darkness
m  Microphone
m  Touch sensors on their back and belly
detect petting
m  Accelerometer
Detects movement or when they are upside down
m A single motor
drives a series of cams that move ears, blink eyes, open a
mouth, and a base that raises the furby up and down while
dancing
m  Two microprocessors
equivalent of the chips in the Commodore 64 L
m  Ability to learn - o
New vocabulary words will arise as time and interaction increase "“‘

Goes through four phases in their life, starting with infant where
everything must "apparently” be learned. Learning is more rapid
with a mature furby to educate a younger one.




— Examples of Bio-Inspired Robg

Entertainment

m Can change its facial expression MY REAL BABY

=1 Smile, laugh, frown utilizing movement in its
lips, cheeks and forehead (allowing the
eyebrows to be raised).

m Blink
m  Suck its thumb and bottle

m Hundreds of different baby noises and words
-1 it can randomly combine them.

1 The longer you play with the doll, the more it
starts to piece sentences together in a
coherent fashion.

m  Changes its emotion using the Behaviour
Language Operating System
1 developed by Rodney Brooks of the the MIT
Al Lab and Cog fame.

1 E.qg.if you don't feed it, it gets hungry and
cries. Fed it, then gently rock it to sleep (after
you burp it) and it will stop crying




0
Entertainment

m camera-based vision system
C1  light detection and navigation
m two microphones
1 binaural hearing
m  beat detection
1 allows pleo to dance and listen to music
m 8 touch sensors
1 head, chin, shoulders, back, feet
m 4 foot switches
1 surface detection
m 14 force-feedback sensors, one per joint
m orientation tilt sensor
1 body position
m infrared mouth sensor
1 object detection into mouth
m infrared transmit and receive
1 communication with other Pleos
m infrared detection
1 external objects
m  Processors:
1 32-bit Atmel ARM 7 microprocessor (main processor)

1 32-bit NXP ARM 7 sub processor (camera system,
audio input dedicated processor)

T1  four 8-bit processors (low-level motor control)

PLEO




" Excimoles of Bio-Inspired Rob
Education

NOELLE

m A pregnant robot!

| _ X
m Used for simulating the process\’f}f
giving birth to a baby

m Emits realistic pulse rates

m Can urinate, breathe and even
undergo bleeding

m Can labor for hours and produce a
breach baby or unexpectedly give
birth in a matter of minutes

m Ultimately delivers a plastic doll (with
umbilical cord) that can change
colors, from a healthy pink glow to
the deadly blue of oxygen deficiency



— Examples of Bio-Inspired Rob

Healthcare

Robo-Nurse

m  Receptionist robot

m welcomes visitors at t_he e_n_trance
and answers spoken inquiries

m 1.3 meter

m Moves around on two wheels at a
maximum speed of 1.5 km/h

m Carries luggage

m Takes visitors and patients to their
destinations

m Laser-based motion detection
system

m Alerts people to obstacles with its
Sensors




— Examples of Bio-Inspired Rok

Telepresene

Bari-Robot

m A videoconferencing robot
m  Equipped with
A couple of cameras

m to help doctors check on patients
despite not being there physically at the
hospital.

A screen and microphone

m to help the joystick-controlled robot
keep in touch with the patient.

m [t gives the patient a sense of relief as
if the doctor is there in person

could come in handy when the doctor
wants to check out patients in the wee
hours of the morning or

whenever there are any complications
that arise unexpectedly

m |Is able to circle the bed

m Can adjust the position of its two
cameras for a better viewing angle.




— Examples of Bio-Inspired Re

Robonaut

Telepresene

m Robotic Astronaut

m Designed by NASA and
DARPA

m Helps humans work and
explore in space:
Side by side with humans

Going where the risks are too
great for people




Telesurgery

m Remote surgery

m Applications
Training new surgeons

Assisting and training surgeons in
developing countries

Treating injured soldiers on or near
the battlefield

Performing surgical procedures in
space

Collaborating and mentoring during
surgery by surgeons around the globe

Correcting errors or noises from
surgeon’s hand




Assistive,
Rehabilitation

A robot suit to help older people or those
with disabilities to walk or lift heavy objects

Motor-driven metal "exoskeleton" that you
strap onto your legs to power-assist leg
movements.

A computer in backpack
Wireless network connection
Batteries are on a belt

Control systems to help the wearer stand,
walk and climb stairs
A "bio-cybernic" system
m uses bioelectric sensors attached to the skin on

the legs to monitor signals transmitted from the
brain to the muscles

m  The nerve signals are translated into control
signals for controlling electric motors at the hips
and knees of the exoskeleton

Control of the motors to coordinate their

movements and make a task easier
Weighs 22 kilograms, but helps a person lift
up to 40 kilograms more than they can
manage unaided

Robatic assistance far elderty of bnfirm peaple, or those with disadilities




— Examples of Bio-Inspired R¢

Realistic Creatures actroid Repliee

m  Reacts with a natural appearance

m  Air actuators placed at many points of articulation in the
upper body.

m  Movement in the lower body is limited.

m Imitate human-like behavior with slight shifts in position,
head and eye movements and the appearance of
breathing in its chest

m Imitate human movements

Facing a person who is wearing reflective dots at key points
on their body.

Tracking the dots with its visual system and computing limb
and joint movements to match what it sees

The motion can then be "learned" by the robot and repeated.

m  The skin is composed of silicone and appears highly
realistic.

m  Most of the computer hardware that operates the A.l., are
external to the unit

m  Can communicate on a rudimentary level with humans by
speaking

m  Use a combination of "floor sensors and omnidirectional
vision sensors" in order to maintain eye contact with the
speaker

m  Canrespond in limited ways to body language and tone of

voice by changing their own facial expressions, stance
and vocal inflection.




S
Realistic Creatures Kismet

m Made in the late 1990's at MIT
m Auditory, visual, and proprioceptive
sensors
m Demonstrates simulated human
emotion and appearance
various facial expressions
vocalizations, and
Movement
m Facial expressions are created
through movements of:
Ears,
Eyebrows,
Eyelids,
Lips,
jaw, and
head.




= Examples of Bio-Inspired

Leonardo

Realistic Creatures

m Collaboration between MIT
and Stan Winston Studio

m To create compelling
animatronic characters

m Has 69 degrees of freedom
32 of those are in the face!
IS not designed to walk

can gesture and is able to
manipulate objects in simple
ways




c
Art

m |n addition to what
Asimo can do:

1 Can operate
outdoors in icy,
rainy and snowy
conditions

1 Can lie down and
get back up again

1 Can put one leg in
front of the other




