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Unit 5 Technology and Innovation

less accidents - © expensive

comfort - * loss of jobs

blessing for the disabled and the senior - - software errors or hacking
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al follows the following pattern:

[ If the tests are successful, ride-share The fi
companies will start using driverless cars.
You won't necessarily save money on insurance

if you buy a driverless car. " We use the first conditional to talk about:

g G

e

ondition

AN T8 B

R
rst ¢

e jf+ simple present, ... will + verb

| o something that is likely to happen in the future
e possible situations that are generally true

The second conditional follows the following pattern:
If you had enough money, which car would !
bu);? . y YOU o jf + simple past, ... would + verb
If drivers were less distracted, there would be
fewer accidents on the road.

We use the second conditional to talk about:

¢ something that is the opposite of a real situation
* something that is unlikely to happen in the future

) an

GRAMMAR
Circle the correct sentence.

1 a If you push this button, the drone will fly up.
b If you will push this button, the drone flies up.

2 a If driverless cars become common, there will be less traffic on freeways.
b If driverless cars became common, there will be less traffic on freeways.

3 a More people buy house-cleaning robots if they were cheaper,
b More people would buy house-cleaning robots if they were cheaper.

4 a What will you do with a drone if you had one?
b What would you do with a drone if you had one?

5 a If more people used driverless cars, cities need to be redesigned.
b If more people use driverless cars, cities will need to be redesigned.




2) . Words and expressions in video

navigate v. ST

biochemical leaks A1k ¥)ittF& radiation level #E5 55

intruder n. A& hoop n. k¥F
Part1 | assemble v.ZH3% trajectory n. HLIE

payload-carrying capacity & T4iz%i /] | momentumn. 3=

reactor n.% Sz v HE orientation n. J7 1]

fig AR aerodynamic interactions A3 1Tk
Part 2 | 3- dimensional formation 3D BAJE propeller blades 12 fiE3Z

planar formation P BATE

laser rangefinder G ERAX algorithm n. iHHEF, HEE
Part 3 | sensor &% autonomous a.H KM, HEM

musical instrument ‘K75
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Advantages and disadvantages of driverless cars

Advantages of Driverless Car

Reduction in Accidents

The biggest advantage of driverless car is that it helps in reducing the number of accidents which are

caused due to human error because computer will make fewer mistakes as compared to human beings
as human beings get tired after long journey or some drive after drinking alcohol which increases the

chances of accidents even more while in case of driverless car computer will never drink or gets tired
even after a long journey thus making it a safe journey for the passengers.

Comfort

Another advantage of driverless car is the comfort level in such cars because nobody has to drive the
car and the whole family can sit in the car and enjoy the ride by watching movies or listening music
and also they can travel at night as well as for long period of time without any break as driverless car
will never get exhausted.

Blessing for Senior citizen and Handicapped
Senior citizens after reaching an age are unable to drive the car and so are those people who are

handicapped, the driverless car is a welcome technological advancement for such people as they do not
have to be dependent on anyone for going anywhere which results in a lot of comfort for these two
categories of people.

Disadvantages of Driverless Car

Expensive
The biggest problem with the driverless car is that since it is a new innovation it’s expensive and only a

few people can afford it which limits its reach. Hence in a way, this breakthrough innovation will

benefit rich people only who have that much money available to buy the driverless car.

Loss of Jobs of Drivers
Another limitation of driverless cars is that it will make drivers jobless as once the driverless car is

used by everyone then no one will require the services of drivers which in turn will have an adverse
impact on the unemployment rate leading to dissatisfaction among this sections of the people.




Accidents due to Software Error or Hacking
Driverless car drive with the help of software and we all know that software’s are not 100 percent error

proof and that error in software can lead to big accidents and also people with bad intentions can hack

the software and do bigger damage to both cars as well as people.

Bt 4
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Name of your invention:

What does it do:
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Picture of your invention (optional):
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Oral Presentations: Peer Evaluation

Person Presenting:

Please rate each of the following criteria on a scale of 1 to 5:

(needs improvement) 1 2 3 4 5 (good)

1. The presenter spoke clearly. 1 2 3 4 5
2. The presenter spoke at a good volume. 1 2 3 4 5
3. The presenter spoke at a good pace. 1 2 3 4 5
4. The presenter faced the audience. 1 2 3 4 5
5. The presenter appeared relaxed. 1 2 3 4 5
6. The presenter stood up straight. 1 2 3 4 5
7. The presenter used effective hand gestures. 1 2 3 4 5
8. The presenter made eye contact with me. 1 2 3 4 5
9. The introduction caught my attention. 1 2 3 4 5
10. The presenter provided some good examples. 1 2 3 4 5
11. The conclusion wrapped up the speech. 1 2 3 4 5
12. | found this topic interesting. 1 2 3 4 5
B 6

TED Talk SCAER
Part 1

The robot I’'m holding in my hand is this one, and it’s been created by two students, Alex and Daniel.
So this weighs a little more than a tenth of a pound. It consumes about 15 watts of power. And as
you can see, it’s about eight inches in diameter.

[...] So why build robots like this? Well, robots like this have many applications. You can send them
inside buildings like this, as first responders to look for intruders, maybe look for biochemical leaks,
gaseous leaks. You can also use them for applications like construction. So here are robots carrying
beams, columns and assembling cube-like structures. I'll tell you a little bit more about this. The



robots can be used for transporting cargo. So one of the problems with these small robots is their
payload-carrying capacity. So you might want to have multiple robots carry payloads. This is a
picture of a recent experiment we did—actually not so recent anymore— in Sendai, shortly after
the earthquake.

So robots like this could be sent into collapsed buildings, to assess the damage after natural
disasters, or sent into reactor buildings, to map radiation levels.

[...] Here, you have overhead motion-capture cameras on the top that tell the robot where it is 100
times a second. It also tells the robot where these obstacles are. And the obstacles can be moving.
And here, you'll see Daniel throw this hoop into the air, while the robot is calculating the position
of the hoop, and trying to figure out how to best go through the hoop. So as an academic, we’re
always trained to be able to jump through hoops to raise funding for our labs, and we get our
robots to do that.

(Applause)

So another thing the robot can do is it remembers pieces of trajectory that it learns or is
preprogrammed. So here, you see the robot combining a motion that builds up momentum, and
then changes its orientation and then recovers. So it has to do this because this gap in the window
is only slightly larger than the width of the robot. So just like a diver stands on a springboard and
then jumps off it to gain momentum, and then does this pirouette, this two and a half somersault
through and then gracefully recovers, this robot is basically doing that. So it knows how to combine
little bits and pieces of trajectories to do these fairly difficult tasks.

Part 2

So | want to change gears. So one of the disadvantages of these small robots is its size. And | told
you earlier that we may want to employ lots and lots of robots to overcome the limitations of size.
So one difficulty is: How do you coordinate lots of these robots? And so here, we looked to nature.
So | want to show you a clip of Aphaenogaster desert ants, in Professor Stephen Pratt’s lab, carrying
an object. So this is actually a piece of fig. Actually, you take any object coated with fig juice, and
the ants will carry them back to the nest. So these ants don’t have any central coordinator. They
sense their neighbors. There’s no explicit communication. But because they sense their neighbors
and because they sense the object, they have implicit coordination across the group.

So this is the kind of coordination we want our robots to have. So when we have a robot which is
surrounded by neighbors—and let’s look at robot | and robot J—what we want the robots to do, is

to monitor the separation between them, as they fly in formation.

[...] So what | want to show you next is a video of 20 of these little robots, flying in formation.
They’re monitoring their neighbors’ positions. They’re maintaining formation. The formations can

change. They can be planar formations, they can be three-dimensional formations. As you can see



here, they collapse from a three-dimensional formation into planar formation. And to fly through
obstacles, they can adapt the formations on the fly. So again, these robots come really close
together.

As you can see in this figure-eight flight, they come within inches of each other. And despite the

aerodynamic interactions with these propeller blades, they’re able to maintain stable flight.

(Applause)

So once you know how to fly in formation, you can actually pick up objects cooperatively. So this
just shows that we can double, triple, and quadruple the robots’ strength, by just getting them to
team with neighbors.

Part 3

So all these experiments you’ve seen thus far, all these demonstrations, have been done with the
help of motion-capture systems. So what happens when you leave your lab, and you go outside
into the real world? And what if there’s no GPS? So this robot is actually equipped with a camera,
and a laser rangefinder, laser scanner. And it uses these sensors to build a map of the environment.
What that map consists of are features—Ilike doorways, windows, people, furniture—and it then
figures out where its position is, with respect to the features. So there is no global coordinate
system. The coordinate system is defined based on the robot, where it is and what it’s looking at.
And it navigates with respect to those features. So | want to show you a clip of algorithms
developed by Frank Shen and Professor Nathan Michael, that shows this robot entering a
building for the very first time, and creating this map on the fly. So the robot then figures out what
the features are, it builds the map, it figures out where it is with respect to the features, and then
estimates its position 100 times a second, allowing us to use the control algorithms that | described
to you earlier. So this robot is actually being commanded remotely by Frank, but the robot can also

figure out where to go on its own.

So suppose | were to send this into a building, and | had no idea what this building looked like. |
can ask this robot to go in, create a map, and then come back and tell me what the building looks
like. So here, the robot is not only solving the problem of how to go from point A to point B in this
map, but it’s figuring out what the best point B is at every time.

So essentially it knows where to go to look for places that have the least information, and that’s
how it populates this map.

So I want to leave you with one last application. And there are many applications of this technology.
I’'m a professor, and we’re passionate about education. Robots like this can really change the way
we do K—12 education. But we’re in Southern California, close to Los Angeles, so | have to conclude
with something focused on entertainment. | want to conclude with a music video. | want to

introduce the creators, Alex and Daniel, who created this video.



(Applause)

So before | play this video, | want to tell you that they created it in the last three days, after getting

a call from Chris. And the robots that play in the video are completely autonomous.

You will see nine robots play six different instruments. And of course, it’s made exclusively for TED
2012. Let’s watch.



