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THE  
HUMAN 
BRAIN... 

has over

takes

trillion synapses

1,500

100
(about 3.3 pounds)

weighs an average of

grams

milliseconds to choose 
which of two foods to eat

200

Although humans are the 
only primates who learn to 
speak and to comprehend 
speech, we would be in 
good company in the avian 
world: there, each of  about 
4,000 species of  bird is able 
to pick up its own species’ 
characteristic warbles. By 
investigating the neural basis 
of  this example of  motor 
learning in songbirds, UC 
San Francisco neuroscientist 
Allison Doupe and her lab 
members are deciphering 
the brain mechanisms that 
underlie vocal learning and 
what happens when those 
mechanisms break down.

During her TEDxCaltech 
talk, Mimi Kao—one of  
Doupe’s postdoctoral fel-
lows—described the team’s 
research into the specialized 

version of  the song. “Like teen-
agers everywhere,” Kao said, 
“this bird knew more than he 
was telling us.” —KF

What’s in a Song?

100
billion neurons

has approximately

Eye Teaser Caltech biologist Markus Meister’s research focuses on image processing in the retina. At 
TEDxCaltech, his presentation featured the brain—or eye—teaser above. The tile with a dot on the left looks 
much darker than the tile on the right, but they are actually the same color. The illusion results from a process 
called lateral inhibition, which arises in the retina and elsewhere in the visual system. Here’s how it works: the 
retina determines the relative darkness or lightness of  an image by considering the local intensity at a particular 
spot minus the average intensity in the surrounding region. Thus, because bright tiles surround the dotted tile on 
the left, the retina reports on it as being dark when it sends info to the brain. Since dark tiles surround the dotted 
tile on the right, the retina “sees” and reports that tile as being relatively bright. Says Meister: “You can frequently 
identify the effects of  image processing by considering simple experiments on perception, such as these kinds of  
visual illusions.”  

areas of  the bird 
brain known collec-
tively (and fittingly) 
as the song system, 
and how this system 
allows a bird to repli-
cate the complicated 
song it hears others 
of  its species sing.

Even social moti-
vation plays a role. 
When Doupe’s team 
studied a juvenile male 
zebra finch in the process of  
learning his song, they found 
that, left on his own, he 
made the expected mistakes 
of  a young’un—stopping 
part way through the song 
or stuttering through it. In 
the presence of  a female 
bird, however, the suddenly 
motivated finch was able 
to reliably produce a good 


