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INTECDE FEtE EORRE

Are you ready for sup rt homes and robot-friendly
cities, parks in the sky, pollution-busting cars and planes,
space hotels and schools on Mars2 How about talking
toilets, computerised trousers, pondweed burgers and
trampolining on the Moon?

The future is coming! If's going to be full of excifing inventions,
though we can't know for sure which ones will change our
lives. However, the ideas in this book are based on science
that people are working on foday, so some of what you
read is very likely to be used in years to come.

[

Life in the future is going to be full of science surprises.
Perhaps you will help make some of them happen.
Turn the page fo step inside a world full of the fascinating,
the peculiar, the practical and the unbelieveable...

Step into the future!
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>0 n house robots who will keep
und the home. You might even visit a
p to choose the latest hand: c

Can | help you?

Do you have a robot that
can fidy bedrooms?

SIT-A-BOT robo-fugnifure
Automatically turns into a thafr, s6fa o
latform. BOTTOM-TRAP WAR

when it is ch

ROBOWAG robo-pet DATALICIOUS tobo-chef
No feeding or pooping! 1,000,000 rec b
ludes attachments to Just charge up and go. Cameras and tempe
m and mop. Choose from a range of animals. guarantee food is

Robots are machines that can avtomatically carry out tasks
again and again. House robots have already been invented
to help with jobs such as cleaning and vacuuming. Helpful
robots have been fried out in space, too. CIMON - short for
Crew Interactive Mobile Companion — has been tested out on
the International Space Station. It is a floating ball with a smiley

Robos are fied with sensors and cameras fo \‘ ARTIFICIAL INTELLIGENCE

take in the world around them, and sometimes T
* Al means Artificial Intelligence, and it's used in tod

An Al robot is prog d ne type of job, such o
or cleaning

have a voice to respond to commands. The /él
latest robots can learn to change the way they
do their job, too. How much a robot can learn
and change what it does depends on how
many programming steps, called algorithms,
it has been given. The algorithms are a set of
instructions put into the robot using coding, the
language of computers.

* AGI means Arfificial G
An AGI robot could

face on its screen, and it can answer questions or play music.
When it was first tested, it went wrong and kept playing the same tune
over and over again. This shows there’s still a lot of work to do before
the robots shown here will be ready to buy for real.

* A Superintelligent robot would be smarter than humans, an
could do anything t exist yet, and it might not be a good
anyway. It might tell you how o do your-owmjobs!
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In the future it will probably be normal to talk to your home and tell it how to work. Rainwater

You'll easily be able to change the way it looks, too. ) '®) can be collected
and stored in

tanks.

Solar panels
and mini wind
turbines will
generate power.

One day it could be common for homes to be filled  Future houses are likely to be built more like Lego™
with sensors and computer controls that monitor and ~ models, with bricks that slot together and walls that
control everything, from the heating to the colour of the are easily moved around to change the shape
walls and the way the air smells. Even your toilet might  of rooms. Homes might even be made from
get smart. It will know when to clean itself but it might  building material inspired by animals. Scientists
also be able to analyse your poop to make sure you are  have worked out how to grow material for
healthy. It could give you some health tips, such as: “I - bricks by using the same natural chemicals

Mirrors could analyse your body
and provide daily health checks.

)

Techno-wallpaper could | V4 liks my bedroom to be blue.”
change pattern and

colour on demand.

“You hove excellnt
blood prssure foday.”

[ 4

can fell you need some vitamin C. Try eafing an orange.” that an ocean animal — the abalone - uses
to grow its shell. They're also hoping fo make
strong lightweight material by copying the tiny
fibres inside reindeer antlers, and they've even
made super-strong fabrics with the natural
chemicals that a spider uses fo spin web silk.

Future homes will be fuelled by sunlight, wind power or
even algae - the green sludge that grows in ponds.
A building in Germany is already being powered by
micro-algae inside glass panels on its walls. Micro-algae
love sunshine, which makes them grow. They turn into a
bubbly goop that generates warmth for the house, and
can be used to make biofuel or even food (see p13).

Ovens will tll
you when your
food is cooked

Voice command and
reply technology will
probably be much
more common in
future homes.

“Make the houso smell ke
freshly baked cookies.”

“Your wishis my
commond!”




Future clothes will be made from surprising materials
p O W E R E D D R E 5 S | N G and it might be normal to hear someone talking to

their outfit.

THIS ITEM OF CLOTHING HAS VOICE
RECOGNITION TECHNOLOGY.

1g smarter. Fabr

1 oftetiBIESHIRD pri

ht

mittin

ways to generate baffEpy

e from yeast, fufigier |

can light up clo

erial that is MADE WITH 100% ELECTRONIC FIBRES

THAT CAN CHANGE SHAPE AND COLOUR
DEPENDING ON DESIRED OUTFIT.

voice recognition

othes

Solar fabrics can
collect energy from
sunlight fo power Power generated by the
gadgets. ‘movement of clothing might
be able to charge gadgets.

Leather can already be
made from fermented tea.
1t's called ‘teather’.

“My cotis made
from your teal”

“Dops il some sauce.
Quic, it Chnge clour
soitdoes' showl”

) | 4




¢ sl
Starter
Nanoparticle snacks - choice of over 1,000 flavours. CHOOSE YOUR FOOD
Main Course A

Pondweed burger and edible plate - made from top-quality pondweed.

Best pondweed and sound cookies in lowan! Guaruosd 0 frog

Lab-fastic meatballs and mega-science milkshake.
Step into the Future Café, where a robot waiter is ready to Ml meot ond il reh fromd gy

serve you food with plenty of science mixed in. Dessart i e
Farm-fresh insect pancake. 0006 0006
Choice of insects: cricket, grasshopper, mealworm, fruit fly.

NANOSNACK PONDWEED INSECT LAB-GROWN
Sound cookie (with headphones) - choice of cookie sounds:

Extra-crunchy choir, chocolate symphony, chewy lullaby.
- Food could be made - - - -
by 3D printers and

Insedts, algae and lab food could help make erved by robos.

healthier, cheaper food for everyone.

R 1 E‘Q “The weitersare very

switched-on here!”

Meat and milk can already be made i
science laboratory, and in the Future Café it
will be normal o eat food made in a lab. In the
café itself there might be 3D food printers. These n

can already mix and print simple food such

We humans need to eat protein  As well as using taste buds on our tongues

to help us survive. We get this  to enjoy food, it's been proved that listening
from meat, eggs, dairy foods and 1o different sounds makes food taste sweeter
nuts, but we can also get it from  or more bitter, depending on the tones you

pondweed and seaweed, both  hear. In the Future Café, you might be given
as pasta dough. One day they might ’ A types of algae. In the Future  headphones and asked o listen to special
be able to mix together lots of finy \ Al Café there will be lots of dishes  soundiracks while you edt, to help make your
particles, called nanoparticles, N a made from algae. It can even  food taste really great.
to make more complicated food be used o make edible plates.

ot 103 ’ p g ; i :
‘ W . ~ o
{535 S SR vk oo ke P
‘ondveod borpec™ \ :
3 Robo-waiters could
: ! un the restaurant.
na :

Food s ordered via a digital
menu in the Future Café.
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Would you like to visit a dreamworld where
anything is possible, including fairies,
unicorns and dinosaurs? Soon you'll
be able to go to an imaginary
world that won't just look real...

it'll feel real, too.

You'll be able to feel
imaginary wind and sun on
your skin in a VR world.

“It foels so softl”

q
L
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WELCOME TO THE
BRAINTERNET!

Whene think -powern nudes

“Hore's your piza. N seaner

o ! thought than done, Madom!”

o

 can sens thot someone
wants mefo doar pl”

Today lots of electronic devices can
connect to each other, but what if
they could connect to your brain, too?
Welcome to the internet of the brain,
sometimes called the brainternet!

<70 “Hey bay,
you're hungry?
Hereyou gol”

A

‘ 9

B, = L) -

This high qu
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e fransm

mply thinkin

Animals don't talk

tell us what th

brain signals

“How wonderull vhat our pets are thinking, foo
Thanks for comecing, dor”




and artworks.

REAL-LIFE ROBOCOPS

On the outside of buildings, we will soon be able to cover anything
in spray-on solar paint, full of finy light-sensitive dots that can gather
sunlight for energy and perhaps be programmed to create adverts

Jam on m"y p We won't have to demolish and rebuild old buildings either. Instead ki
X Over time, things are likely to look and sound very different in cities they can be covered with a transparent cocoon of self-cleaning s mxl;k! h;u:’;::(i“nf:‘;:u»
around the world, thanks to inventions being worked on today. 2 mesh — a building skin that has already been invented by infernational it ThelshyotDubok i he
i :: Sl‘Y“’"Pe‘RS architects LAVA. The new skin preserves the building, gives it a fresh United Arab Emirates already has
City building sites will look very different if concrete buildings are h“;’:‘: ven.‘y‘ / update and allows for solar power and computer connections. street police robots. You can report
e ’ ; : igh they wi
3D-printed. There won't be any need for scaffolding or piles of concrete ok el Stk iy tresenlr sl chiclbraame e crimes or gef information Bylrsing the
blocks. Instead a moving robotic arm will gradually build up the walls, 1o withstand i 5 5 e robot's |w(hsuenﬂ For now the robocops
o withstan ) on space, and they are likely to get higher and higher with fime. Super-
strong winds are mm like hslpfn[mf guides.

tall skyscrapers will have to have curved shapes to soften the power
of the wind whooshing round the building. This is a design idea called Ly
vortex shedding.

Super-skyscrapers
could be joined
fogether by

sky-rail links.

\ piping on concrete layer by layer.

0ld buildings \ Farmserapers are skysaapers
can be covered that have indoor gardens and even
in @ mesh skin. This building is being fields full of crops. Belgian architect

3D prinfed.
o designing futuristic farmscrapers that
could soon be built in ities.

% Vincent Callebaut is famous for

"Don't the new
formscrapers ook




e WELL S@N Eeiiian

make you better if you're ill.

Bioactive paint could
be used on walls to
prevent infections.

The colour of hospital walls and lighting
could be changed electronically o help
‘make patients feel relaxed.

’ “Th nonorobots re

sending mo deoiled
informaton sbout your
stomoch, Mr Green. It
lsoomsfne.”

S Nanorobots ill be directd
around the body by a doctor,
perhaps using controls similar

1o a computer game.

Robot nurses could do

“Weveprintod  lovely new
ear forNis Smith”

AP
|
|
|

Personal robots
could monitor
each patient.

“Yourteddy
montor says
you ere much
beter”

“Ihink w'll chnge
the walls o o eocefol
snset clour”

Bioadtive hedclothes could
prevent the spread of
viruses and diseose.

21
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A PARK IN THE SKY

@bwf«yﬁzm and leaves thal clean

Future parks could be very different
to those we have in cities and towns
today. They might be high above
our heads, and could help us to save
water and cut pollution.

Future city plans could include a network of
parks on overhead bridges. These would save
space, and humans and wild animals could
use the green tracks to get safely around town.
Old overhead rallway lines have already been
turned into sky parks in some of today’s cities.

We know that some plants can absorb pollufing
gases from the air and poisonous substances
from the soil, helping to clean their surroundings
without being harmed themselves. These leafy
cleaners will probably be planted more and
more in parks around fowns. Some types of
palms are good air-cleaners, along with some
species of rubber plants; ivy and ferns

Scientists in the USA's Massachusetts Institute of
Technology have found a way of injecting finy
light-emitfing nanoparticles into plants, so they
glow in the dark. They're called nanobionic
plants. The nanoparticles were made by
copying the chemicals used by glowing fireflies.
One day the researchers hope to make glow-
in-the-dark trees, which might even replace

some sireet lighting.

Researchers have used satellite sensors to
measure the levels of heat in modern cities.
They found that lots of tree cover in a park or
astreet can significantly lower the temperature
of the air, through shade and also the water the
plants release through their leaves. Planting lots
more trees could help city-dwellers to cope in

extra-hot summers.

Lots of wild animals make dities
their homes around the world.
Overhead parks will help them o
live safely in the middle of town.

30 hologram park
sculptures could
change every day.

Glass domes could
shelter parts of
the park.

Nanabionic plants could
ighting at night.

"I love it here. The air
is really frash."

Visitors could use lifts
fo access the sky park.

: RAINWATER HARVESTING
I

No rain will go o waste in the parks of the future. Large-scale rain collecting s called

There could be swings

"

= 'h:;tyd?r;:hm rainwater harvesting, when water is channelled down pipes and into hidden

° storage tanks. The stored water could be used to hydrate the park in warm weather,

or during a dry patch. You might start seeing more mini rain gardens, foo. These are

y‘d‘ o bowls or troughs dug into the ground. They gather rainwater and channel it info o
- /: & pond filled with plants that grow well in water and help fo filfer it.

-l A
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Houman + Robol =

HI=TECH

i i 2%

The cyborgs are coming, but don’t
panic! Cyborgs are part-human and
part-robot. In stories they’re often
super-strong bad guys, but in real life
cyborg seience is likely to be hugely
helpful'to humans.

Replacement robot parts such as hands and
feet can already be attached to a human body,
1o help people with disabilities. They're called
bionic parts, and they move by picking up
signals made by someone’s brain (see p16).
They send their own signals back to the brain of
the person wearing them, to give them.a,sense
of touch. The connegttigh between a'bionic part
and a human brain’is called a neural link,
and these are being made better and better by
today’s bionics engineers.

An exoskeleton is a robotic outer body suit
designed fo help someone move their limbs,
perhaps fo exercise a paralysed limb or make
it easier fo move a damaged body part as
it gets gradually better. There are already
‘eXaskelefon-parts for legs and arms, and fufl
body exoskeletons have been developed'fo
help people with disabilities to move without
having to use a wheelchair.

] o oL

So far cannot replace
altogether, as they have only been tested in
laboratories. It's also very expensive to make
exoskeletons or bionic body parts. However,
in the future they could become much cheaper
and more commong

i

CYBORG
SUPERPOWERS
Robot hody attachments can
also be used to give humans
superpowers. For instance,
3 . exoskeletons could be wom

4 d . : olpick up heavy loads or run
‘)\ 5 e t very fast. Its even possible
that humans could one day
decide to give themselves
unusual bionic body parts,
such as permanent wings!

“The excskleton sensorstll ma you
are geting stongor evry doy."

Exoskeleton
suits can help
someone fo
strengthen
their bones
muscles

My bionic oo moves
exacly e  reol foot”

“This bionic hand co do onyhing
areal hond con do.”

Signals can pass back and
forth between the brain
and a bionic body part,



EVERYONE WELCOME. SPACESUITS SUPPLIED.
K SAFETY NETS TO STOP YOU FLOATING OFF.
T / @ ®

With hi’-tech"et}uipn’\er‘\" sports stars of the future could . [ i MOON \ =
be smashing today’s record achievements. f : i _, S [:mev;:;::f TRAMPOLINE
: o | AY

inthe sky. A
" E @
sleeve could help 2y )
“BULSEVE” .

this archer fire with L= i 5 - s 5%
extra strength. | : ) ; 7N / \

An exoskeleton arm

"~ SPACE SPORTS

Space sports such as low-gravity trampolining or moon

dust skiing could develop when humans visit other worlds.
With VR, athlefes could be seen X £ -

running against dinosaurs!

Robot swimmers could
challenge human ones. |~ g

L
BQ“'\“ =3 ¢ ([;/‘
T w\27 07
ene -

Webbed hands and feet could
be an advantage for swimmers.
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ANDROID

SHOPPING MALL ) =

i 9

- By

Jwr androids ane bene 14
Some robots are androids — robots
designed to look and behave just like
humans. There are only a few android
designs at the moment and they are
easy to tell apart from humans because
of how they move and speak. But will
you be able to spot them as easily in the
future? Visit the android-run shopping
mall to find some.

“Lotmo help
The latest androids have realistic artificial skin mﬂ.’w
made of silicon. If's siretchy, soft and marked
all over with tiny indentations like human skin
pores. It can be mixed with tiny nanofibres
able to pick up and transmit electrical current,
so the robot has a sense of touch and can
sense if something is hot or cold. In the future,
androids will have skin that feels warm like

human skin, too.

It's not easy to make a robot body move like
a human. Inventors are gradually adding in

human-like touches such as blinking eyes and ‘ wim:dm*muhl
the movements we make when we breathe, but | y > dressed in uniform s that
getting a robot to walk naturally is one of the ool b

toughest challenges yet to be solved.

There’s a big problem with androids that look #
HELPFUL ANDROIDS

and move almost like humans, but not quite. ¥
Some humans don't like them and even feel A | = 2 . - A Today's androids have more than 50 facial expressions
afraid of them. Robot-builders refer to robots el 7 N 4 ] 4§ and can even sing and play the piano, but they are

nowhere near the androids in this future shopping mall.
The androids will recognise the tone of your voice and
the expressions on your face, so they can react naturally
to you. Androids are being designed fo help people, such
as giving them information.

| ~ BONNIER BONNIE—-— Zyw,

like this as being in ‘the uncanny valley; and
often prefer to design robots that look more like
friendly toys. If androids are ever to blend in
they will need to be incredibly realistic, or they
might keep making humans feel uncomfortable.
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Tests have shown that people learn better if they are taught
- by humans rather than robots or screen images. This may be
because our brains have developed to copy and practise
things we see other humans doing. I's how we learn as
babies, just as other baby animals do in the wild. For that
reason, robot teachers might not be a good idea, but we

BONN\ER could still have robot classroom assistants.

- IFit becomes possible to implant a computer chip into the
- brain (see p17), will anyone need to learn anything ever
ngaing Perhaps one day brain chips will help us leam, but
it's more likely that humans will want to stay in control. That
" probably means schools won't be cancelled any time soon
and children of the future wil sfill have to do their homework!
“lam o bologram

humpbace whale from
arth hre o help you.”

%)

‘ /ﬁg’onﬁ'sﬁ' ;

“Todoy wo will b
loaring chout
ocean animals.”
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The plastic we throw away lasts for centuries,
and once it reaches the countryside and ocean
it is a deadly danger to wildlife. One answer
could be plastic-eafing bacteria. They eat plastic
by secreting an enzyme (a type of chemical)
that dissolves it into separate ingredients that
can be recycled info new produkfs

With the help of bacteria we can even turn
poop into power. Some fowns around the world
are already recycling dog poop by giving it
to bacteria to munch. The process is called
anaerobic digestion. The bacteria make
gas as they eat, which can be used to power
electricity generators or even vehicles. Any
leftover,poopisgmade safe fo use as fertilizer.
FUmdn'pop can be freated the same wayk

Recyding cntrs could use
becteriomundhing technology
10 hlp breok down ubbish.

32 | i | |

There are more and more clever ways of reusing
things. For instance, a new type of material
called aerogel is great for soaking up oil and
petrol spills, and it can be made from discarded
fruit. Banana peel, lefiover citrus fruit and even
cabbage leaves can be treated and then mixed
with a type of silicon (feundimstiid-andglass)
to make the aerogel! Its lighter than air, safe
for the environment and able to soak up lots
of liquid

Because it's so imporfant to reuse the things we
throw away, it's probably a good idea to stop
calling it ‘waste’. That way, we might all think
harder about recycling it!

[ oo
©

( “Thanks fordonating your
) dubsnd o

RECYCLE HERE

It's vital that we do our best to recycle the things we use, to make the
future a cleaner, safer place. Scientists are finding new ways to help,

and.thejr inventions might be used at recycling depots in the future.

Food wastecon lredy be sed
1o praducsgren laticy

Plotcdisohing baceri could help Dog paap hos ben usd o
tackle polluion inthe oceon. power st lamps.

PLASTIC DESTROYER DOG POOP DROP

Cars have already been bult to run on
the gas from human poop. Engineers
think that poop from 70 average
homes could run a car for a year.

&




CALLETHE SWARM! Vm helpfued mini - Z,t:.i':";;::::;":,li

like this to close the

Al sorts of mini machine swarms will be helping us in the
bridge for repair.

future, from drones to nanorobots that are too small see.

Mini drones (flying robots) can be made to act together in a big group,
moving alongside each other like a shoal of fish. Swarms of finy drones
have already been used to create great sky displays at big events such as.
the Olympics. In the future they could be used as co-ordinated teams of mini
workers, carrying out jobs such as spray-painfing bridges and buildings.

Even tinier microscopic robots — nanorobots — can work in swarms,
too (see p21 for more about them). They can be programmed to come
together in a clump fo plug tiny cracks in electronic circuits, for example.
One day they could be used to fill cracks in the metal on bridges or plug -
damage on old buildings. =7

Ateam of mini drones
could paint a bridge in
record fime.

This swarm of drones will
: synchronss ond wark fogefher
A special type of nanorobot called an assembler is capable of putting === = 0 ep Tpair oo
together molecules fo build other nanorobots. It could even build 2
copies of itself over and over again, to create

its own swarm of nanorobots.

Aswarm of nanorobofs could be
working to fill a crack in the bridge,
but they'd be too small fo see!

Y "W houl et his drone
| iobdone todoy"

SWARM SIZES

\ z : L
|PRENE &
Corvently dranos.can- e mads about as sl o5 paper
clips. Most are slightly larger, about the size of an orange. - % / ¢
Nanorobots are so small they are measured in nanometres In 2018, a group of French
(one billionth of a metre) and micrometres (1 micromere scientists used nanorobots
= 1000 nanomefres). 75,000 nanometres could fit across to build a finy house to
one human hair. show how the technology
could be used. The house

0.015mm

Nanorobots come in lots of different shapes, such as tiny was 0.015mm high, and
cubes, tubes or spheres. They range in size from around even had o chimney and
100 nanometres fo 10 micrometres. several windows!

~ B
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Riding in a nobot .

The drve of Cor 3s feling
confident - hercr hs gone bluel”

Hovering racing cars could go much faster
than cars with tyres that drag on the road.

ROAD TO THE FUTURE

e look set o cmplee
the final lap inrocord fimel”

""0h, no! It looks like the driver

of Car 5is in frouble. He's stopped

in the pit fo recharge."

A robot racing car could
drive itself on some sections
of the frack, with drivers
taking over on the bends
1o show their skills.

It's hard to predict what transport will be like in
the future because there are many different ideas.
Engineets are wafrgafly. working on projects that
could'eRarige everyday cars and racing cars forevet.

Future cars will be like robots you can sit in. They’ll be
able fo drive themselves, change shape fo fit.info parking
spaces and even change colour. An excifing idea has been
suggested for future motor races — cars thaf will change
colour fo-natch the emotions of their drivers. Watching fans
will ther: be able to tell if their favourite driver js_excited,

tense or disappointed as they feé roUnd [t p-sped!

Electric cars could be recharged
at stations, or by driving over
WiFi induction mats fitted in the
road. These would send pulses of
power automatically fo the car.

It's possible that cars might levifate and hover in the future,
using magnetic forces underneath them to stay off the
grounds Witltaut tyres dragging on' a road they could, ger
mtich fasteFthan today’s cars. For that to Hafen, iRewever,
the road they drive on will need to be magnetic, too.

Vehicles of all kinds will soon run on electricity rather than
fuels that pollute the air. The power could come from a
battery or a hydrogen fuel cell, which mixes hydrogen gas
with oxygen from the air fo make electricity. Already some
cars can run on biofuel made from algae or even gas made
from sewage (see p32), and there may be other amazing
eco-friendly newjuekidas fo.comz.
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Some people have . .
suggested creating new i DIVE IN!
mini nafions on ocean Living underwater could be as difficult as living in space

platforms. The ideaof = ra—— because we'd need an oxygen supply, and the temperature
building new colonies e & : ~ and pressure would have to be kept arfficially comfortable for

the ocean. With more space needed in cities, and sea levels Sasas N\ inthiswayiscalled - humans. Japanese engineering firm Shimizv have come up with

rising around the world, engineers and architects are looking ; an underwater city design called Ocenn Spiral. It  big globe

at new ways for us to live on water and perhaps cope Rl containing a fower of homes and offices, anchored to the seabed

- g . p ” N by a giant spiral. A base stafion at the bottom of the spiral could

with serious flooding caused by climate change. 4 A convert seawater into fresh water and also use water to create
electricity, to power the city above.

"Welcome to Floatsvillel”

Wind and fidal power generators i Buildings could be
could run the platforms. : » ~ reached by boat.

The island sections could be
anchored fo the seabed and shore

by thick underwater cables.
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For instance, drones can be used to monitor wild animals
without disturhing them. A drone called the SnotBot has
been used to check on the health of whales. The SnotBot
hovers above a whale and collects some of the gooey
=" snot it blows out when it resurfaces. The snot can give

researchers lots of medical information about the whale.
5% :
Drones could monitor
i the mammophants fo

ensure their health.

M !! M M O I ) | | !5 N Science is already being used to help M mm S eSlionE e
imal i them from th
e sur"“ve' = rescue' -em s Science can help animal conservation in today’s world.
ﬁ ﬁ edge of extinction. What if it could also e é /
S I: I E | help bring versions of extinct animals back? W

Vets could download
helpful information from
mammophant drones.

“The herd s i good shape fode.”

v ¢

CONNIER goN'

Existing highly-endangered animals may be saved by DNA
bio-engineering, foo. These Siberian cranes are now very rare.
Their DNA could be gathered and used to breed new versions.

Ns
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RACE THROUGH SPACE

Some planned planes are more like rockes travelling
in space above Earth’s atmosphere. Here they won't
be slowed down by air pushing against them, and it's
possible they could fly round the world in just a couple
of hours, going at speeds of up fo 6,115kph. Today's jet
airlines cruise at around 930kph.

A solar-powered plane would need wide

wings fo fit on lofs of solar cells. e e

suggested large windows or
even fransparent walls.

Swivelling engines can be used for
taking off and landing vertically.

These bumpy wings were inspired
by humpback whales.

Delta wing planes, shaped like triangles, could become
‘more common because they are very streamlined.

o
#
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space whichhelp it

3 Pachsails'pbshed by the

A solar sail will take a while to start moving
fast, but over a few’years it could eventually.
reach very high speeds, perhaps even
240,000kph or more. That makes it ideal for
exploring distant space. For instance, a solar
sail-powered probe might be able fo reach
the dwarf planet of Pluto in around five years,
less than half the time ihasifakeh lprobes up
to now. The sail could'be ‘sped-up or slowed
down by changing ifs angle fo the sun’s rays.

It will take a long, long time for solar sail
communications fo get back to Earth from far
away in deep space. Their refurn messages
might be monitored by the grown-up children

or even grandchildren of the scientists who first .

built them

Solar sail-powered .
spacecraft could go much
further, much foster than

today’s probes.

IKAROS AND BEYOND

The Japanese spacecraft IKAROS was the first ever solar
& 15 tnered ook cilt I ees lsUached in 2010 ot
trip past the planet Venus and flew past it in 2015. The
Jupanese Space Agency JAXA soon hopes to send a huge
solar sail-powered probe to explore the Trojan asteroids
which orbit the Sun as far away as Jupiter. The JAXA sail
willl be 2,500 square metres — about the size of two
basketball courts! For the probe fo reach the Trojans and
return, it needs to be big to generate plenty of solar
power. If the JAXA mission is lounched in the 2020s it
should return to Earth in the 2050, carrying asteroid
Gl et Tl s e
the birth of our Solar System.

In the future, more
satellites could use
solar sail power.

Thousands of ultra-

slim solar panels
are in the sail, with
a space probe in
the centre.

Solar sail-powered
spocecraft are.
somefimes called
kite-craft.




SPACE ELEVATOR
Poon bift wous depeviting/

If you want to go to the Moop-any time soon you'll need to
blast into space {nid rocket full '5f expensive — and dangerdus
— fuel. But in the far future, you might be able to hop on board
a space elevator instead, for a cheaper, safer journey.

Before a space elevator can be built, there are some science problems
to solve. The elevator’s cables will have fo be made of material that is
stronger and lighter than anything we have today, so scientists will need to
invent a new kind of molecule to make them. Tiny tube-shaped molecules
called carbomnanotubes were made this way in the 1990s. They
dreN1 00 fimes 'sfronger than steel and 10 fifmeg lighteri “burthe space

elevator cables will need to be stronger and lighter still.

Cables could connect the base station

 The midway station would be

spaceship junk and asteroids floafing out in space. These could perhaps D‘}?::Te‘e:;;;?I:':;::;’:m

be diverted away using a ‘laser broom’ — a laser beam aimed from Earth. ! : 0 sem:d space e\evmm.g

Perhaps one day you will help to solve questions like this, so people can 5 \ ' 5 Next stop, the Moon! .
zip up to the Moon! : }

We'll also need to find a way of protecting the elevator from satellites,  [REEIREILLNL orbit around Earth.
Further cables will go to the Moon.

Electric pods could zip up and
down the cables ot top speed,
carrying people and cargo.

The super-stiong cables
would need to be tougher
and lighter than anything
that exists today.

Your journey would begin at a base station on Earth — a giant tower higher than
ansbuiklingsAhe, werl. The bose might be on.o Raating platom oiit canba
moved away from major weather events, such as storms.

T N A .

If the elevator could travel at around 200kph, the journey would take eight or nine days one-way. There would be beds on board, TVs
for entertainment and windows for amazing space views!
=24 )
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Polidays get nockel-powened,
Would you like to stay in a hotel orbiting
round Earth? It could happen one day...
but will it be a relaxing frip or your
worst off-world nightmare?

Plans are already being made for a space
station hotelthat will orbit the Earth, but it might
not be an easy trip. You'd have to get used
to floating around in zero gravity on-board and
we know from the experiences of astronauts
that this might cause space sickness, which is
similar to sea sickness. It could take you a few
days to get over it af the start of your holiday.

To make artificial gravity for guests, the space
hotel would have to.spimroundsThatweuld be
difficult to design, but pérhaps to begin with,
a separate tethered section of the hotel could
spin, to provide a running frack or a swimming
pool. Without artificial gravity the pool’s water
would float around in one big blob!

On Earth, our atmosphere protects us from
dangerous radiation coming from the Sun.
There's much-lgss protection for a craft orbifing
inlspace,s6 the hotel would need a strohg,
outer radiation shield to protect the hotel staff
and guests. Occasionally, an intense burst of
radiation called a solar flare erupis from the
Sun, and that will pose extra danger. The hotel
would need solar flare siorm shelters where
guests and staff could go if there’s a solar flare
alert. In 2017, astronauts on the International
Space Station had fo do just this, hiding in a
shelter during a massiye“sdldr flare.

Trained guests
could book
spacewalk ativity.

Guests would get amazing views! If they
were orbiting the Earth every 90 minutes,
400km high (the same orbit as the
International Space Station), they would
see 16 sunrises and sunses every 24 hours.

V’/v'

Guests could float in an indoor o
swimming pool that spins round the RS 5 Gues's. (ou!d play
hotel to create artificial gravity. y -y 5 5 zero-gravity ping-pong!

Because of the way the body reacts to lack of gravity, food
doesn't taste the same in space. Astronauts say they can only
taste very strongly-flavoured food, so guests might have to be

given o i

)

“Here s your spoce breckfas, Madome.
Moocekes and o milkshake with cill
powder mixed in.”

BONNIER

\ &

“You were.”

Aviewing deck would provide the

perfect spot for taking photos of Earth.

Guests will need training fo use
space foilets, which have safety
belts to stop people floating off.



MINE AN ASTEROID

Discoven WMWW

s be hidingpidi§hs Worth trillions; or a precious

Pl

te being made to find out, and

ches

SPACE WATER

Some asteroids are likely fo contain
frozen water, which could be melted by
heated probes fired into the surface. The
water would become steam that could
e B D e
sent fo spacecraft for humans to' drink
It tould also be split into hydrogen
(fuel for spacecraft) and - oxygen
EIERSOR LI S ey (for astronauts to breathe in.space).

ASTEROID WATER

This Rack &

A space ferry could

transport loads of

asteroid rock back
to Earth.

A robotic mining craft could be
attached to an asteroid. The rock
would be processed inside the craft.

There are many asteroids that pass close
enough to Earth for spacecraft to reach. Robot
probes are already being sent fo check up on
some of them. It's possible they could contain
metals that are rare and expensive on Earth,
such as gold or plafinum.

It would be very difficult o set up a mining
camp on the surface of an asteroid, since
gravity would be very weak and everything ‘*‘7-‘.._
that wasn't fixed down would float away.
Scientists at Vienna University in Austria have
suggested solving this by building a space
mine inside the middle of an gsiesaid, Rebbls
would do the dangerous workiint the mine and
the metals found would be sent back to Earth
on-board spacecraft.

Asteroids would have
fo be very carefully
chosen for mining.
Some are solid, but
others are made of
rubble which would
be very unsfable fo
fund on and mine.

Plans are being
made to send
robot probes to catch

a small asteroid, and
v it back tororhit

isret eould'be

Robot mining machines
could work inside the
asteroid.

Space probes could
analyse an asteroid fo
see if it is worth mining.



There might be less
risk from radiation and
meteor strikes on o

base set up on one

.. bu? you wmunsl be brave T,

By the year 2150, humans could be setting up the first colony on Mars.
It's the nearest planet o Earth and it could be a useful base for asteroid mining.
But life there won't be easy...

It will take months to get to Mars, so visitors will have to be prepared for
a long trip and take everything they might need with them. When they Perhaps visitors will holiday on Mars one day! It won't look like Earth,
but it will be an amazing place to stargaze and there are huge canyons,

arrive, they'll face many dangers. The atmosphere on Mars is deadly to
volcanoes, caves and craters fo explore.

humans: it's bone-chillingly cold and huge dust storms rage for months Workers could use mini
No one will be able to go outside without breathing equipment and a spacecraft fo travel
e s e e v ot o o Eogk be bl

protective spacesuit.

on one of its moons. on Mars, using parts delivered from Earth.

‘ Dust storms would
/ be common.

Robots could do most of the outdoor | =
work, such os cleaning the solar
panels used fo power the hase.

Modules would

house leisure areas
and indoor farms
for growing food.

Martian spacesuits are

already being tested

out on Earth. They
will need to be super-
tough and protective.

Byt Mg i BL. Mk oy @M Sidonsl HES e



TERRAFO |:\)N\| NG T|N\E Would it be possible to turn Mars

into a more Earth-like planet, so it

would be easier to live on? The idea
of changing a planet in this way is
called ‘“terraforming’. Scientists have
been coming up with theories on how
it might be done.

Pools and streams
could be created
using melted Martian
ice. Fish eggs could
be hatched to provide
food and fertilise the
water, which could
nourish plants.

A comfortable temperature could be kept inside.
Outside it would be -60°C on average!

Because of low gravity on Mars,inhabitants might have fo do lots of
bone and nusdlestrengthening exercises every day.

This high quality PDF preview was generated on Sunday 10 November 2024, Visit bookshelf.bonnierbooks.co.uk for up-to-date previews and information.
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IN THE

SPACE
GARDEN

With ymo«&'ny ymc&-seeds,/

It would be hard to transport fresh food from Earth to a
faraway space colony, so indoor space gardens will be
needed to grow supplies.

We know from farms on Earth that crop plants can grow indoors as
long as they are provided with water, nutrients and light. Instead of soil
they can be grown hydroponically (with their roots in a watery gel)
or aeroponically (with their roots hanging in misty air). Food crops
such as lettuces and tomatoes could be grown inside space colonies,
up the sides of walls or in plant towers fo save room. Astronauts have
already grown salad crops on space stations, so we know that space
plants can thrive.

Some plants, such as fruit trees, need soil to grow in. It's now possible
to make arfificial soil by adding chemicals to recycled waste, and that's
good news for space colonies of the future. Soil would be very heavy
to carry from Earth, but scientists hope to mix chemicals with minerals
found on the Moon or Mars, fo create space soil on-site.

Back on Earth we have around 1,400 seed banks, which are rather like
plant libraries. Examples of the world's seeds are safely stored there,
dried and frozen, fo replace any wild plants that might die out in the
future. One day there could be seed banks out in space, orbiting Earth
or set up on Mars to ensure that space colonies have replacement plants.

Scientists are working on ways to genetically modify plants to produce
useful medicine-making chemicals, so space colonists could make
medicine from plants as well as food. University of London researchers
altered the DNA of a lettuce to produce a drug that treats bone
weakening, a problem for astronauts on long rocket frips.

This high quality PDF preview was generated on Sunday 10 November 2024. Visit hookshelf.honnierhooks.co.uk for up-to-date previews and information.

A 'soft hand’

robot would

be able to do
delicate jobs,
such as faking
plant cuttings.

—~<»

Water and light levels would he
controlled automatically. Water
e recycled.
&

Nutrientladen mist
could be used for
aeroponic gardening.

“Tomato ropconirmed 100%
diseasere. Harvest 10 make pasio
souce will now proceed.”
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L TURE
OF SCIENCE
Let’s be brilliant!

Science could help us to do lots of
amazing things in the future, but will it
be used for good or bad? It’s up to us.

We have seen in this book some amazing
developments that could help humans in the
future, from advances in medicine fo super-
smart homes. But if we are going to live
alongside robots, it might be helpful to come
up with some rules so that we can establish
good relationships with each other.

, RULES FOR ROBOTS

A scientist and author called Isaac Asimov
 once wrote a short story fhat included
of rules for robot makers, to make st
~ programmed their inventions w
rules have become fa

e science will depend on
programs written by humans.
‘important that the programs don‘t
discriminate against different kinds
of people. Robot machines must be
>d fo act fairly fo every

R2Y

© 3.TALK ABOUT SCIENCE IDEAS
It's important that we talk about scie
ideas and get the chance to de
~ want them. Is there somethi
 that you don’t like the so
you think it mi
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GLOSSARY

Aerogel — A super-light gel. Ordinary gel would contain
liquid, but in aerogel it's replaced by gas.

Aeroponic — Growing plants with their roofs in misty air
instead of in soil.

Al — Short for Artificial Intelligence. A machine that can
perform human-like tasks.

AR - Augmented Reality. An AR device projects 3D

images and information into the air.

Algae — A green sludgy organism that grows in water.
It can be made into fuel or fabric and is used in
manvufactured foods.

Algorithm — A set of instructions written in coding and
used in a computer programme.

Anaerobic digestion — When bacteria feed on plant
or animal matter and break it down into chemicals and

gases that can be used as fuel.

Android — A robot designed to look and behave like
a human.

Aquatic — Relating to water, 'aquatic' can mean
anything which lives, grows or is carried out

in water.

Bioactive material — Material such as fabric or paint
containing additives to help fight bacteria.

i
,

e

| ' ¢ ms
Bioculture fabric — Fabric made from fermented yeast,
fungi or algae.
Biofuel — Fuel made from plant or animal material.

Bionic parts — Replacement body parts that move by
picking up a signal from the wearer’s brain.

Bioprinter — A machine that prints 3D body parts using
human cells as ink.

Brainternet — The idea of a brain sending and receiving
signals to and from the internet.

Carbon nanotube — Also known as a CNT, these are
tiny tubes made of carbon molecules. They are 100 times
stronger than steel.

Cyborg — A human with added robot parts.

Decode - To work out a coded message.

Exoskeleton — A robofic outer body suit.

Extremophile — A microorganism that can thrive in
extreme conditions.

Farmscraper — A skyscraper with lots of indoor gardens
for growing crops.

Haptic technology — Sensors that vibrate or squeeze
to give someone a touch sensation.

This high quality PDF preview was generated on Su

Headgear — An item worn on the head. In the future
we may use more SMART headgear, which will feature
technology such as sensors to monitor brain activity and
aid communication.

Hydroponic — Growing plants in a watery gel instead
of soil.

Microcapsule — A very tiny capsule used to transport
particles.

Nanobicnic plant — A plant containing light-emitting
particles to make it glow in the dark.

Nanofibre — A type of fibre that is so thin it measures
only a few indi A
billionth of a metre.

is one

Nanogenerator — A tiny device that can generate

energy when it is squeezed or vibrated.

Nanoparticle — Tiny particles too small to see with
the human eye.

Nanorobot - Tiny particle-sized machines
programmed to carry out a task.

Neural link — A connection between a bionic (machine)
body part and'a humanibrain:

Rainwater harvesting — Collecting rainwater
to recycle.

2y 10 November 2024, Visit bookshelf.bonnierbooks.co.uk for up-to-date previews and information.
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Seasteading — The act of creating a permanent
offshore settlement, known as a seastead.

Sensor — A device which detects or measures things
and sends the data to a computer system.

Smart — Fitted with sensors connected to a computer
system.

Solar sail — A large flat piece of material containing

solar cells that catch sunlight to power a spacecraft.

Superintelligent — The word for a machine that could
easily outperform even the brainiest human.
land

Terraforming — Changing a planet’s p

and atmosphere.

Voice recognition — When a machine responds to the
commands of a human voice.

Vortex shedding design — A curvy design for a high
skyscraper, to soften winds that swirl around the building.

Virtual reality — VR for short. The effect of standing
in a 3D picture.

Wind turbine — A set of blades spun round by the
wind, powering an electricity generator.

61



62

INDEX

aerogels 32, 60

aeroplanes 42-43
aeroponics 56, 60

algae 8, 11, 12, 60
algorithms 7, 60

anaerobic digestion 32, 60
androids 28-29, 60

animals 8, 17, 23, 40-41
Arficial Intelligence (Al) 7, 60
asteroids 50-51

augmented reality (AR) 31

B

bacteria 32, 55
bioactivity 20, 21, 60
biocultures 11, 60
biofuels 8, 37, 60
bionics 24-25, 60
bioprinters 21, 60
brainternet 16-17, 60

C

carbon nanofubes (CNTs) 46, 60
cars 33, 36-37

cifies 1819, 38-39

clothes 10-11, 14

cooking 7,9

cyborgs 24-25, 60

D
decoding 17, 60
dinosaurs 41
DNA 40, 56
drones 34-35, 41

E
elevators 46-47

energy production 8,9, 10, 33, 38
exoskeletons 24-25, 60
extremophiles 55, 60 y

[}

F
farmscrapers 19, 60
food 12-13, 32

G
genes 40
gravity 48, 49, 51, 54

H

haptic technology 14-15, 60
headgear 17, 60

holograms 23, 31, 60
hospitals 20-21

hotels 48-49

houses 8-9, 34, 38
hydrogen fuel cells 37, 42
hydroponics 56, 60

I
insects 12
International Space Station 6, 48

M
mammoths 40-41
Mars 52-55

medicine 20-21, 56
microcapsules 43, 60

N

nanotechnology 10, 12, 20, 21, 22,
34-35, 60, 61

neural links 24, 25, 61

o
OLEDs 10

P
plants 22-23, 56
plastic 32

poop 8, 32, 33

¢

rainwater harvesting 9, 23, 61
recycling 32-33

robots 6-7, 12, 19, 20-21, 27, 34-37,

51,58, 57,58
rules 58-59
5

schools 30-31

science rules 58-59
seasteads 39, 61 2
sensors 7, 61

shopping 28-29

sky parks 22-23
skyscrapers 18-19, 60, 61
smart homes 8-9
SnotBot 41

soil 56

solar power 19, 42-43, 44-45, 61
space 26, 43, 44-53
sports 26-27
superintelligence 7, 61

i

terraforming 54-55, 61
textiles 10-11, 21

3D printers 12, 18, 21, 60
toilets 8

trees 22-23, 56

v

uncanny valley 28

v
virtual redlity (VR) 14-15, 26, 61
voice recognition 10, 11, 61
vortex shedding 19, 61

w
water 9,23,50 > ©
whalles 41, 44

wind turbines 9, 38, 61

i 8 g—=

CREDIS

The predictions made in this book are the author’s own selection, interpreted in their own way
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