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A homely little robot with fake ears might end up helping to explain a problem faced 

by all humans — how to deal with uncertainty. 

Scientists at UC San Diego will electronically record neurons in the brains of rats 

while the animals are deciding how to find food in a series of behavioral experiments. 

UC Irvine researchers will then incorporate that data into a software model of the 

brain. 

The brain is located in Carl 1, a robot that uses a camera to see, tiny sensors to avoid 

hitting things and whiskers to manipulate objects, says UCI. Carl 1 also has ears that 

will, at somepoint, hold microphones so that it can respond to sound commands. 

“We have identified brain areas that appear to track uncertainty in the world and how 

we learn to deal with those uncertainties. But, our knowledge of those areas are 

incomplete,” Jeffrey Krichmar, a UCI cognitive scientist, said by email. 

UCI robot being given ability to ‘think’

HAL 2000? Hardly. But Jeffrey Krichmar (right), a UCI cognitive scientist, 

and Brian Cox, an animatronics engineer, will give the robot Carl 1 software 

that simulates the decision making process. Image courtesy of UCI.  
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“My colleagues at UCSD are experts in these areas. The plan at UCSD is to develop 

a behavioral experiment that challenges the rat with different uncertainties in the 

world (e.g. there is a 50% chance of getting a Reese’s cup when I trick or treat at this 

house. I’ll go there again) and unexpected uncertainties (e.g. I was surprised to get a 

box of raisins at that house. I better change my trick or treat route). 

“We will run the same experiment with the rodent in our lab at UCI, but with a software 

model of the brain.  The information they get from the rodent brains will help us build a 

better model of those brain areas (e.g. better responses from our simulated neurons, 

more accurate interactions between these brain areas). Because we can examine 

every single neuron in our robot’s artificial brain (something that can’t be done on real 

brains), we can inform our colleagues at UCSD about how the different brain areas 

are dealing with uncertainty, and contributing to behavior. 

“We are hoping to learn how different areas of the brain identify uncertainty in the 

world and cause the organism (rodent or robot) to take the appropriate action. At this 

stage, this is a basic research project to better understand these brain functions. 

Certainly, it could inform us on how people make decisions and how they pay 

attention. It also may inform us in the design of robot control systems. Currently, rats 

are far better than robots at dealing with uncertainty and change in the world. This 

research may advance the field of robotics and control systems.” 

The joint UCI/UCSD project is being funded with $1.6 million from the National 

Science Foundation. 
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Side view of Carl 1. Image courtesy of UCI. 
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