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5 April 2009

Hello again and welcome to the Real Science review of the week. This is the place where we pick out a handful of pieces of research published since this time last week, give you a webpage with links to help you learn more, and provide a bit of chat on some aspect of the latest research that strikes us as interesting.

The most obvious feature of this week's topics is that there are two different pieces of research on robot scientists – one from Aberystwyth University, the other from Cornell University in the States.

So if everybody is suddenly building robots that do real science, who needs real scientists? It's a good question. I remember talking to a fellow student when I was at university, who told me "he was really into black holes". An unfortunate turn of phrase, but that's how we talked in those days. Apart from black holes though he could see no point in science or scientists.

This guy was studying history and sociology, so he was interested in the past but not in the future, in people but not in ideas. I tried to explain how without science there would be no modern world, half of all children born would die before they grew up, and every town would be awash with sewage. 

He was unconvinced, and looking back I realise I took the wrong tack. Because what I was trying to do was justify science by talking about engineering and technology. Science is not engineering and technology.

What's the difference? Well in essence a scientist is driven to understand. An engineer is driven to do, to make, to create. A scientist is always asking why. An engineer wants to know where, how and why not. 

At different times in my life I've earned my living as a scientist and as an engineer. But at heart I'm a scientist. 

I've been taking nobody's word for anything, asking the question why, looking for evidence, ever since I can remember. That kind of thing doesn't make you popular with parents and teachers when you're only 6 years old. But what can you do?

Unlike a real engineer, I have no urge to build a better mousetrap – and not just because I won't kill any living thing. Man-made machines don't interest me much. The natural world is far more complex, fascinating and strange.

Here are a few thoughts from other people on the distinction between science and engineering:

“Scientists dream about doing great things," said the author James Michener. "Engineers do them.”

"A good scientist is a person with original ideas," said the physicist Freeman Dyson. "A good engineer is a person who makes a design that works with as few original ideas as possible. There are no prima donnas in engineering."   

"Engineering or technology is the making of things that did not previously exist," said David Billington, "Science is the discovering of things that have long existed."

So now we know what we're talking about – more or less – here's the question. Are these robot scientists real scientists? Are they engineers? Or are they technicians, doing a skilful job of work without innovation? 

Well since they're not human you'd think they're missing the two main ingredients of a scientist right away – curiosity and creativity. But let's dig a little deeper.

Adam the Aberystwyth robot comes up with hypotheses. It devises experiments to test these. It runs the experiments using laboratory robotics. It interprets the results and it repeats the cycle. All without human intervention.

So there are essentially two parts to Adam – the artificial intelligence that dreams up the hypotheses and interprets the data, and the machinery and equipment that runs the experiments in the lab to test the hypotheses and produce the data. A brain and a body, if you like.

The Cornell robot scientist is simpler, apparently. It only has a brain. It's entirely software. So real scientists have to set the experiments up that produce the data and provide these to the robot scientist – which clearly isn't a robot in the usual sense of a mechanical human. But not being tied to a body makes the Cornell robot scientist more flexible, more powerful. What does it do? Essentially it finds patterns in large amounts of data. 

It does this without any knowledge of what produces the data. The system it investigates might be a conventional robot – which is where their research began. Or a complex mechanical system like a double pendulum. It might be an environmental system or a weather pattern. The data could come from population genetics, cosmology, oceanography, particle physics. Any field that produces oceans of numbers that need explaining and understanding – and create gargantuan jobs for real scientists.

Right now the Cornell researchers have turned their attention to the complex chemistry of living things, where breakthroughs in understanding could have a huge impact on health and disease.

Now here's a question. The Aberystwyth researchers are scientists – biologists in fact – while the Cornell people are engineers. Both call their invention a robot scientist though. Are they right? And if so why? 

And here's another point to ponder. What are the chances of building a robot engineer? What good would it be? Would it be a bigger challenge or just about as difficult as making a robot scientist. Again why?

And a couple of final thoughts, because we've run out of time once more, and I intend to be quite firm about keeping these chats to 5 minutes or I'll ramble on forever.

Here's a nice quote from Martin Luther King. – but notice that he's making the same mistake I did all those years ago – confusing science with technology. "The means by which we live has outdistanced the ends for which we live," King said in 1963. "Our scientific power has outrun our spiritual power. We have guided missiles and misguided men."

And finally, the Aberystwyth scientists are now working on an improved version of Adam, called – you guessed it – Eve. Seems like asking for trouble to me. The last time somebody did something like that the pair got up to no end of trouble when they got together. Somebody should tell the Aberystwyth scientists to keep Adam and Eve well apart. Or better still call their new robot scientist something safer. Like Albert.

That's all for this week at Real Science. Talk to you again soon. 

Thanks for listening 

And keep thinking

Douglas Blane
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