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Have you ever looked up into the sky and wondered 

about space, astronomy and the universe? I bet you 

have. But perhaps you’ve never looked around you, 

at the sunglasses you’re wearing or the technology 

you’re using, and thought about space? The truth 

is, there is more of space on Earth than you realize!

I’ve been interested in astronomy since I was 

thirteen years old, when I saw the film Apollo 13. 

This prompted me to learn more about astronauts, 

physics and astronomy. In my “space career” I 

often get asked the question: “Why should we 

spend money on space when we need the money 

on Earth?”

The truth is that, even though planetary missions 

can cost billions of pounds, we don’t actually spend 

as much money on the space industry as people 

might think, and the space industry (including the 

British one) creates thousands of jobs and brings 

in a lot of money each year.
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S P A C E  O N  E A R T H

TECHNOLOGY

It is also important to think about what the space 

industry provides for us, apart from the obvious! 

Space is awe-inspiring and exciting, and can be 

the hook that gets a young person into science. In 

addition to this, there are hundred of inventions 

and technologies, created for the space industry, 

that we can benefit from here on Earth.

Space agencies such as the National Aeronautics 

and Space Administration – or NASA, as it’s com-

monly known – sign agreements that promise that 

the research and innovation created by space agen-

cies should benefit everyone, not just astronauts. 

And since the space age began in the twentieth 

century, space technology has done just that! In the 

last sixty years, by partnering with research com-

panies, space agencies have discovered, invented 

or improved all types of things – from cochlear 

implants to skiwear – that have enriched our daily 

lives and, in some cases, saved lives of humans on 

Earth. Read on to discover how much of space 

there really is on our Earth!
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Selfies and Pill Cameras

We’ve probably all taken photos while on holiday 

or enjoying an adventure with friends. And I’m sure 

that many of us have turned the camera round to 

take pictures of ourselves! This is called “taking 

a selfie”, as you know, and the cameras and video 

equipment on smartphones help us do this.

But the technology in smartphones and cameras 

isn’t just for taking selfies and strapping cameras 

to your head to video yourself 

having fun. These tiny cameras 

were developed into pill-sized 

sensors that can be used in 

medical procedures. Patients can 

swallow the pill camera so doctors 

are able to see the inside of the 
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S P A C E  O N  E A R T H S E L F I E S  A N D  P I L L  C A M E R A S

But how are selfies connected to space?

Smartphone cameras, and others, use a par-

ticular type of image sensor called a CMOS 

(complementary metal-oxide semiconductor), 

which was created by Eric Fossum, a NASA 

scientist. Eric used to work on developing new 

techniques for image-sensing, using smaller and 

lighter machinery, qualities that are important 

in the space industry.

stomach in a safe way. The cameras can also be 

used for surveillance (spy stuff!) and in the automo-

tive (car) industry.

However, clearly the most popular use for this 

technology has been in smartphone cameras, 

and taking silly pictures of yourself and your 

friends…

But did you realise that every time you take 

a selfie you are using technology that was first 

designed for the space industry? Imagine – if we 

didn’t have the space industry, we might not have 

selfies…

AMAZING FACT
The first concept of digital photography 

was actually developed at the NASA Jet 

Propulsion Laboratory by engineer Eugene 

Lally in the 1960s, so digital photography and 

selfies are all creations for the space industry!
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S P A C E  O N  E A R T H

Previously, many image sensors used CCD 

(charged coupled device) technology to create high-

quality digital photographs. These are made from 

a set of special sections of light on a screen, called 

pixels, that collect electrical charges when light is 

shined on them. These charges can be measured 

and turned into a picture.

The problem with CCDs is that they require lots 

of power. So NASA hired Fossum to develop CCD 

imaging sensors into something better. Fossum was 

able to combine some of the good properties of 

the CCD into the CMOS, resulting in a sensor that 

produced clearer images. CMOS pixels read their 

own signals instead of collecting and transferring 

charges like CCDs, meaning they use less energy 

and are more efficient. An added benefit was that 

almost all the other camera electronics were then 

able to be put into the computer chip with the 

CMOS, developing more compact, reliable and 

cheaper computer-chip-sized cameras that could be 

used in smartphones and digital video equipment.

AMAZING FACT
When Eric Fossum first came up with the idea 

for this technology, many people, including 

his friends, didn’t take him seriously! He 

had to push for companies to use his CMOS 

sensors and chip-sized cameras, and it took 

almost ten years for his invention to be used 

more widely.

MEET THE SCIENTIST

Eric Fossum was born in 1957 and 

raised in Simsbury, Connecticut. After 

spending many Saturdays at a science 

centre – which he says prompted his 

passion for science – he attended Trinity 

College and Yale University. In 2017 he 

won engineering’s biggest prize – the 

Queen Elizabeth Prize for Engineering. 
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S A T E L L I T E  T V

are received by a satellite dish, usually located on the 

roof of your home, decoded by your set-top box and 

transmitted into your TV for your viewing pleasure.

These satellites hover in “geostationary orbit” 

at about 37,000 km above the Equator. At this 

distance, the satellites orbit the Earth at the same 

speed as the Earth rotates, so the satellites appear 

to stay above the same place on Earth. This is 

useful, because the dishes on Earth can always be 

pointed in the same direction towards the satellites 

in the sky – and they don’t need to be readjusted 

in order to communicate with each other.

This ring of communication satellites covers the 

whole globe, meaning that a TV signal can be trans-

mitted from the ground up to one of these satel-

lites, and the signal is then 

amplified and retrans-

mitted by the satellite to 

another place on Earth. 

In this way we are able to 

watch TV from almost 

anywhere in the world.

Satellite TV

What is your favourite programme on TV? What 

channel does it normally come on? The chances 

are that you are watching television that has been 

sent all over the world, and even into space! This 

is called satellite television, and many people who 

have a television will be using it on a daily basis. 

Satellite TV delivers programmes to viewers all 

over the world by relaying TV signals from satel-

lites in orbit around the Earth 

directly into people’s homes. 

Even if your TV doesn’t use 

a satellite dish, many live 

transmissions from all over 

the world depend on satellite 

technology. Signals from space 
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S P A C E  O N  E A R T H S A T E L L I T E  T V

To begin with, the signal had to be sent via a large 

dish on the Earth before the programmes reached 

household television screens, but over time technol-

ogy improved, and now the signal can be sent directly 

from space to the small satellite dish on your roof.

Special cameras and audio equipment were also 

developed to capture the first man on the moon, and 

NASA has had dedicated TV channels since the 1980s.

Nowadays we take it for granted that we can watch 

international sporting or music events at the touch 

of a button. These programmes come from all over 

the world, but it wouldn’t be possible if it wasn’t for 

spin-off technology from the space industry.

Satellite technology is not just for pleasure, 

though. It is a really useful tool in offices, for sci-

entists and for doctors communicating between 

hospitals across the globe, from big cities to rural 

villages. Satellite communication, including radio 

broadcast, can be used in cars and aeroplanes, and 

for connecting people all over the globe.

Did you know that television as we know it 
wouldn’t be the same without the space industry?

The use of satellites for communication was devel-

oped by the space industry, and over time was used 

commercially for satellite television. But TV wasn’t 

the first reason why satellite communication was 

developed: it was first used to allow spacecraft to 

keep in touch with the scientists on the Earth. 

In July 1962, the experimental satellite Telstar 1 

sent the first live TV programme from the USA to 

the UK, and by 1965 there were regular broadcasts 

from America to the UK using the first commercial 

communication satellite, Intel 1, or “Early Bird”.
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Satellite Navigation

Once upon a time, not that long ago, if you wanted 

to drive a car from one location to another, you 

would have had to use a road atlas – a large book 

with squiggly lines all over it – to help you navi-

gate. You would have had to plan your route and 

the time it might take to get to your destination, 

step by step, using mathematics, because live traf-

fic information would not have been available. If 

you took a wrong turn, you would have had to go 

back to the road atlas to recalculate your route, 

and it wasn’t easy reading a book while trying to 

drive – especially if you didn’t know the area you 

were travelling to very well!

Nowadays, life is much simpler with satnav sys-

tems. You enter your destination, and the satnav 

AMAZING FACTS
After the Apollo 11 mission in 1969, all the 

special cameras and audio equipment that 

were designed for it at great expense were 

left behind on the moon!

There are over 4,000 satellites dotted around 

the Earth for the purpose of communication, 

but only half are currently active.

MEET THE SCIENTIST

Arthur C. Clarke, a famous British science-

fiction author, was the first person to come 

up with the idea of satellite communica-

tion – in 1945! He imagined a situation in 

which three satellites, evenly spaced around 

the Earth, would help global communica-

tion. He won an award for this in 1963.
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S P A C E  O N  E A R T H S A T E L L I T E  N A V I G A T I O N

Without space technology, satnavs would be 
useless. 

Satnav is all based around space technology. It relies 

on a system of at least four satellites in space, which 

send out signals and work together with a receiver to 

determine where you are and where you are going. 

A system of satellites is used to give exact position-

ing and calculate the best routes by first receiving 

information on where you are located. 

Satnavs work by receiving radio signals from 

satellites orbiting the Earth. There are over thirty 

can work out your best route based on your starting 

point – and at the touch of a button you’re given 

excellent directions, traffic information, length 

of the journey and alternative routes. The satnav 

can talk to you, so you don’t even have to look at 

the screen, and if you take an incorrect turning, it 

will recalculate your route and your arrival time. 

Some satnav systems can also communicate with 

the people at your destination, so they can tell 

your friends and family when you’re due to arrive 

at their house. 

Satnav systems can be found in many household 

technologies these days, the most obvious being a 

smartphone. The details of the most popular or 

useful attractions are listed within a satnav system 

– for example hotels and restaurants, so that you 

can search for them with ease. Satnavs are also 

used for fun outdoor sports like hiking, sailing 

and cycling.

Satnav is short for satellite navigation, and it has 

changed the way we are able to navigate – meaning 

it is now virtually impossible to get lost! 
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S P A C E  O N  E A R T H S A T E L L I T E  N A V I G A T I O N

System (GPS), and by the 1980s Ronald Reagan, 

then President of the USA, allowed the system to be 

used by civilians too. Although satellite navigation 

was first created for military use, it has a lot of 

applications in the space industry, and was improved 

upon greatly by NASA in the 1990s. NASA was able 

to correct many errors in the GPS system, and con-

tinues to monitor it on a daily basis. Many smart-

phones use the corrected GPS data that NASA devel-

oped to get signal and navigation information 

without the need of an Internet connection.

Satnav has become useful for more than just help-

ing your parents drive their car or you find your 

way to a friend’s house with your smartphone. 

GPS can be used to find out more about climate 

change, track weather, watch crop production, 

discover how wildfires spread and watch bounda-

ries change. Satnav can detect how the Earth’s 

crust changes after an earthquake and monitor 

the Earth’s atmosphere. At NASA, GPS is crucial 

in helping us understand, protect and monitor 

our Earth. 

satellites for the GPS system alone, and the receiv-

ers can get information from 6–12 satellites at the 

same time. Each satellite also has a highly spe-

cialized clock in it, called an atomic clock, which 

precisely tells the time at your location.

The original system was created by the American 

military in the 1960s, and twenty-three satnav satel-

lites were launched to help the USA navigate sub-

marines. Eventually these American satellites grew 

into a satnav system called Global Positioning 
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Drills and Dustbusters

Have you ever used one of those mini hoovers 

called “Dustbusters”, to remove any evidence of 

crumbs on a sofa? Or has your mum or dad ever 

used an electric drill to put together some furniture 

or hang a picture on the wall? Chances are you’ve 

come across some cordless tools that were made 

possible by the space industry. 

What have drills got to do with space?

Although cordless tools were not initially invented 

for the space industry, they were later developed in 

a particular way to enable the Apollo astronauts 

to complete their jobs on the surface of the moon. 

NASA teamed up with Black & Decker in the 

NASA is aware that GPS is not perfectly accu-

rate in its current state. It can locate someone to 

within 15–20 m, but NASA is working with engi-

neers and scientists to create a “Global Differential 

GPS” which might be able to locate people within 

10–20 cm and work at extremely high latitudes (at 

locations in the far north or south of the Earth), 

meaning that people in Greenland and Antarctica 

could finally get satnav…

AMAZING FACT
NASA scientists are discussing the possibili-

ties of creating a satnav system around Mars 

to enable future Mars astronauts to easily 

navigate themselves around the red planet!
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S P A C E  O N  E A R T H D R I L L S  A N D  D U S T B U S T E R S

extreme conditions found in space, such as cold 

temperatures and the absence of atmosphere.

The lunar drill had to be lightweight and com-

pact, but it also had to do its job really well. The 

lunar surface was hard and the drill had to bore 

a hole up to three metres deep! Although the drill 

could have used power from the Lunar Module, 

the drilling locations were often too far from the 

base station, so it needed to be cordless.

To make the drill more effective, Black & Decker 

created computer programmes to make it work 

properly. These programmes were then used in 

subsequent technology development, but Black 

& Decker wouldn’t have created them if it hadn’t 

been for NASA.

The spanner and the drill had to be tested before 

they were flown in to space, and Black & Decker, 

with guidance from NASA, ran trials underwater 

and in a “vomit comet” – an aeroplane designed 

to fly at high altitudes and then dive down almost 

immediately – in order to simulate microgravity 

environments.

1960s, when the company was developing cord-

less power tools to help those who were installing 

windows from the outside of houses. 

NASA realized that cordless technology would 

be extremely useful in space, where plug sockets 

are hard to come by! So the agency worked with 

Black & Decker to make a spanner that could drill 

bolts into place in microgravity (when the forces of 

gravity are very weak but not quite absent) without 

causing the astronaut to spin with the tool… A 

cordless rotary drill was also created specifically 

for the Apollo astronauts when they were on the 

moon. The drill was for extracting rock samples 

from the surface, and was designed to work in the 
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MEET THE SCIENTIST

Alonzo Decker Junior was an engi-

neer born in 1908. He graduated from 

Cornell University in electrical engi-

neering, and is famous for inventing the 

cordless electric drill. He was the son 

of Alonzo G. Decker, founder of Black 

& Decker, an American company that 

made power tools and revolutionized 

the DIY market.

Thanks to the innovations introduced by this col-

laboration between NASA and Black & Decker, 

other tools were created for use on Earth, both for 

the construction and medical industries, and in our 

own homes. The Dustbuster – a light, cordless, hand-

held vacuum cleaner – was invented after the Apollo 

missions, using the technology Black & Decker had 

developed for NASA. So next time your dad holds 

one of those hoovers to clean up your mess, remem-

ber: it all started because of the moon landings!




