Simulating Brain Damage

Adults with brain damage make some bizarre errors when reading
words. If a network of simulated neurons is trained to read
and then is damaged, it produces strikingly similar behavior
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bullet wound to the head. He sur-
vived the war with a strange disabil-
ity: although he could read and compre-
hend some words with ease, many oth-
ers gave him trouble, He read the word
antigue as “vase” and uncle as "nephew.”
The injury was devastating to the pa-
tient, G.R., but it provided invaluable
information to researchers investigat-
ing the mechanisms by which the brain
comprehends written language., A prop-
erly functioning system for convert-
ing letters on a page to spoken sounds
reveals little of its inner structure, but
when that system s disrupted, the pecu-
liar pattern of the resulting dysfunction
may offer essential clues to the original,
undamaged architecture,

IH 1944 a young soldier suffered a

BRAIN IMAGES show damage to the language-processing areas
of patients with acquired dyslexia, which can now be mod-
eled by artificial neural networks. (These positron-emission

During the past few years, computer
simulations of brain function have ad-
vanced to the point where they can be
used to model information-processing
pathways, We have found that deliberate
damage to artificial systems can mimic
the symptoms displayed by people who
have sustained brain injury. Indeed,
building a model that makes the same
errors as brain-<injured people do gives
us confidence that we are on the right
track in trying to understand how the
brain works.

We have yet to make computer mod-
els that exhibit even a tiny fraction of
the capabilities of the human brain, Nev-
ertheless, our results so far have pro-
duced unexpected insights into the way
the brain transforms a string of let-
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ter shapes into the meaning of a word.,
wWhen John C. Marshall and Freda
Neweombe of the University of Oxford
analyzed G.R.'s residual problems in
1966, they found a highly idiosyncratic
pattern of reading deficits. In addition
to his many semantic errors, G.R. made
visual ones, reading stock as "shock”
and crowd as “crown.” Many of his mis-
readings resembled the correct word in
both form and meaning; for example,
he saw wise and said "wisdom.”
Detailed testing showed that G.R.
could read concrete words, such as ta-
ble, much more easily than abstract
words, such as truth. He was fair at read-
ing nouns (46 percent correct), worse
at adjectives (16 percent), still worse
at verbs (6 percent) and worst of all at

tomography scans, made by Cathy . Price and her colleagues
at the MRC Cyclotron Unit in London, measure activity of the
brain in successive horizontal slices, starting at the top. Low






