
 
 

 
 

 

Topic 3b - Smart sensors and Space 4.0 

 

The disruption that's happening comes from several different angles. And that's why it's so disruptive. 

Because it's not just one thing that's happening. It's several different things coming together.  

 

So the reduction in the cost of launches, making satellites smaller, the application of new technologies, 

like AI, but also new technologies and sensors that allow us to do completely different things in really 

small packages, sensors that would fit in the palm of your hand. So at its core, the disruption is about 

reducing the cost of access to space and the cost of doing things in space and the cost of doing things 

that come out of space.  

 

This enables far, far more entrepreneurs and far more research actors to come into this ecosystem 

and do new stuff far more cheaply, far more quickly, and in many different areas and applications that 

we've never thought of before, simply because they weren't financially viable.  

 

We can do things now for two orders of magnitude, 100 times less than we used to be able to.  

 

The cost for spacecraft and for launch are both coming down. It's making space much more accessible 

to a broader community. The miniaturisation, using commercial off-the-shelf technologies, but those 

commercial off-the-shelf technologies are so much more sophisticated than what we were seeing 

even five, 10 years ago. And that's really exciting.  

 

Some of the instrumentation is really disruptive coming out with video data, for example, or infrared 

and small radar missions, like what ICEYE is doing. These are really disruptive innovations on the sensor 

side that will change things.  

 

But there are also disruptive innovations on the data analytics side. So it comes from both angles. And 

the data analytics side is a different kind of disruption. It requires different skill sets and different types 

of approaches.  

 

So there's disruption and innovation across the whole piece, really.  

 

Within adjacent sectors, we're starting to see a lot of crossover or cross-pollination of some of these 

technologies coming within the Earth observation industry. Some really exciting ones, for example, 

around different processing architectures. We're starting to see new chips, such as neuromorphic 

processing.  

 

These chips are those that are based around the architecture of a brain. They're very much focused 

around pattern recognition. This is absolutely perfect for Earth observation satellite data. It means 

your computer chips are dedicated to doing video and object recognition.  

 

Similarly, if we look at other technologies, there's aspects, such as processing at the edge. So turning 

some of these processing technologies into something that doesn't need as much power. So if we  



 
 

 
 

 

think about hundreds of satellites up in space, this becomes really important. It's no longer possible 

to potentially down-link all of this information. It's just too broad, too much data.  

 

Actually, can we start to process some of this data up in space? And that's only become impossible 

within the last couple of years.  

 

Similarly, if we start to look at some of the more sort of softer side of it, we start looking at things like 

artificial intelligence. That's come a long way in the last 20 years, but particularly in the last five years 

when we start thinking about things like computer vision, convolutional and neural networks and also 

transforming those as well.  

 

So the major investments in this space are, of course, in the commercial world. If you look at Google 

and the likes of the big North American companies, they have research budgets that are the size of or 

even exceed, for example, the National Research budget of the United States itself. The National 

Science Foundation spends less on research in the US than Google. And of course, Google is spending 

most of that research money on hardware and software for AI.  

 

One of the issues with AI is potentially data volume. And with data volume, there's really not much 

you can do. You either throw a supercomputer at it, or you find another way to solve the problem.  

 

And one of the ways of solving the problem is to solve the problem much closer to the source of the 

data. And miniaturisation is changing the way that we do that. So now, you can see instruments that 

actually have AI in them that are going from the raw measurements that the instrument makes, which 

might be something like voltage, and turning it into something that might be really useful, like 

temperature.  

 

So people can actually go from these fundamental measurements to something that's really useful 

and practical. And then, of course, you don't have to take all those fundamental measurements and 

put them together to do the AI. You've already done a piece right close to the source.  

 

And there are some really interesting applications there. For example, there was a study done in 

Holland where they managed to use the temperature measured by the batteries in phones to work 

out what the temperature across the city looked like. And that was an AI problem that started with 

doing things with data in the phone and then went to bringing the data together and doing another 

AI problem.  

 

All of these things that we've been talking about about data volume are predicated on ways of getting 

us to have less data. In this world, we desperately need to have less data.  

 

Another little known fact is, at the moment, that we are making less things to store data on than we 

are making things to create data. So camera phones, videos, all of those things, we make more data 

now than we can possibly store. So we have to find ways of reducing the data close to source. And 

that's really the aim now with smart sensors to reduce the data that's being collected by the sensor 

to something that's interesting to the people who want the data without having to take it all the way.  



 
 

 
 

 

 

There's a number of disruptive start-ups that are engaging with emerging technologies. But I think 

what we're seeing today, it's been right at the beginning of this process. And actually, while 

companies, such as Planet and a number of other companies globally, are doing a lot of these aspects, 

such as on-board processing, they're right at that early stage. And actually, there's a lot of scope to be 

able to do that in a lot more detail.  

 

And this is really exciting, because if we think about something like on-board processing, we can really 

change the dynamics of the industry. And we change from being able to sell per image to maybe being 

able to sell per orbit cycle. See a change in business models that are associated to the whole industry.  

 

The really exciting thing is how the European Space Agency and European member states are working 

hard to actually embrace these new technologies. We're already leaders. For example, companies like 

Clyde Space, SSTL, Spire, we're already leaders in developing these small sats. And we have been for 

many years.  

 

What we want to do across Europe is embrace these new technologies and continue to stay at the 

forefront of applying Earth observation to solving real world problems. 


