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It’s finally happened. Silicon and carbon have merged. A research team at Germany’s Max Planck Institute for Biochemistry has succeeded in merging computer chips with living tissue.

This almost unnoticed event, published in a dry scientific paper and reported in the small print of the Washington Post last month, is as momentous event as the first organ transplant or the first cloned animal. It opens up the possibility of using computer technology to supplement human intelligence, rather than replace it.

How do you like the idea of eight Terabytes of RAM bonded to your brain stem to provide instantly every fact you ever known to humankind? How about the number-crunching power of the world’s largest mainframe attached as a cerebral appendix to your overtaxed cortex?

The German team of Peter Fromherz, Martin Jenkner and Bernt Müller reported their findings in a recent issue of the academic journal Biological Cybernetics (Vol 84, pp 239-249). They connected neurons from a living snail (lymnaea stagnalis) to a semiconductor ,and established a two-way connection, which they called a “bidirectionally interfaced neuron pair” (it sounds better in German). In a masterpiece of understatement (which also sounds better in German), they said that this “may lead to novel computational facilities”.

Novel indeed. Fromherz and his team gathered individual snail brain cells in a small pipette and placed them on microchips, such that each cell was positioned over a semiconductor field effect transistor. They were able to get the transistors to multiply the tiny voltages produced by the cells, and they were able to activate the cells by changes in the transistor’s state. In their initial experiment they connected just 20 cells, but now they have started work on a “neuroelectronic circuit” containing 15,000 such connections.

We are obviously still a long way from a transparent man-machine interface, but the reality is that much closer, and the consequences astounding. It will happen. And the idea and the reality of human and computer brains working in tandem is astounding.

The term “artificial intelligence” is used to describe the ability of computers to simulate human thought. There is no doubt that computers are getting closer and closer to being able to do this, though the metaphysical debate over whether the ability to mimic thought actually constitutes thought is no closer to resolution. It’s a pointless debate anyway, centering as it does around the unsolvable question as to whether computers are conscious or not. This is about as meaningful as asking whether computers have a soul, which some people actually believe to be a question worthy of consideration. (I have yet to see a rational explanation of the concept of a “soul”.)

I have always believed that if it walks like a duck and talks like a duck, then it is a duck. I gave up on metaphysics in my first year at University, when I saw otherwise intelligent people seriously debating such questions as “if a tree falls down in a forest and nobody hears it, is there a noise?” (Of course there’s a noise – it’s the sound of one hand clapping).

The important thing is that computers are becoming much more capable of performing an increasingly sophisticated range of tasks. In some areas, such as pattern recognition, they have a long way to go, but in computational and information retrieval matters they are way ahead of humans. It is not an unreasonable position to say that machine intelligence and human intelligence complement each other nicely.

I and many other people are of the belief that computers are on the verge of becoming so capable that they have the potential to supplant humans as the major force in the evolutionary process. The concept of evolution is not limited to carbon – it has as much relevance to silicon, beryllium, potassium and the rest of the periodic table. We humans have always been (by definition) anthropocentric, but that great strength of our race is on the verge of becoming a weakness.

The famous astronomer Stephen Hawking picked up on this just last week. I don’t know whether he saw the news of the German breakthrough, but he certainly knows an important issue when he sees one. “We must develop as quickly as possible a direct connection between brain and computer, so that artificial brains contribute to human intelligence rather than oppose it”, The Observer newspaper reported him as saying.

That’s the key to this development. There is a very real danger that over the next 50 years or so machine intelligence will start to rival human intelligence. By making machines that can “think”, that can learn from their mistakes, and that can replicate themselves, we have created a rival to our own species. We are very nearly there. And one of the many problems we will have created for ourselves is that our rival’s pace of change will not bound to the glacial pace of organic evolution, but will improve its capabilities much more quickly.

Hawking is suggesting we should consider the possibilities of a human-machine interface as a way to help evolve ourselves as fast as our emerging human-created rivals. I agree with him. As the unlamented Margaret Thatcher used to say, “there is no alternative”.
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