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Given the scope and intricacy of its evolution, it’s no surprise that the
human capacity for vision has defied decades of attempts at automation. But
what if that changed? What if we could share a human-like awareness of the
world ( 7 ) our machines? Imagine drones or even satellites that fly over
forests, mountains, and coastlines to generate expert assessments of the
environment’s health on a global scale. Imagine intelligent nonhuman assistants
that help the vision-impaired* negotiate environments of any complexity.
Imagine search and rescue made safer by robotic first responders, or
automated medical diagnostics that bring a specialist’s insights to patients all
over the world through their mobile deviées. |
Possibilities like these have tantalized Al researchers since the earliest
days of the field. What they soon realized, however — and what every
generation since has only confirmed — is that visual understanding is a
challenge of astonishing complexity, starting from the data itself. Because
digital imagery is stored in the form of pixels — individual points of color
encoded numerically — it appears to a machine as nothing more than a long
list of numbers. To see the image as a human might, in terms of meaningful
concepts like people, places, and things, an algorithm® must sort ( A4 ) this
list and identify numeric patterns that somehow correspond.

Unfortunately, defining these patterns for even simple concepts like
straight lines or geometric shapes is difficult. Doing so for something as
organic and changeable as a human face — in all its colors and proportions,
and across an infinite range of angles, lighting conditions, and backgrounds —
is vastly more complex.

And the puzzle only deepens from there. (yFor instance, where exactly

does one draw the line between the passive act of seeing from the related but




far deeper act of understanding? How often is the purely perceptive experience

of sight — blobs™® of color given form by edges and textures — made coherent
by our ability to impose meaning ( 7 ) those shapes, even before we've had
time to consciously process what we see? It soon becomes clear that there’s no
separating the two; to see is to understand, making the challenge every bit as
intellectual as it is sensory. Vision, therefore, is not merely an application of our
intelligence. It is, for all practical purposes, synonymous with our intelligence. A

This is (z)the magic of sight. It’s a skill so finely tuned that although we

see the world through nothing more than the light that happens to land on the
surfaces of our eyes, what we derive ( = ) that light expands to fill the
entirety of our experience. This almost miraculous translation, from sensory
input to robust, actionable knowledge, is among the most impressive capabilities
of our brains. The computational cost of this task alone remains orders of
magnitude beyond what even warehouse-sized supercomputers can rnusfer*, all

delivered by (3)a wet, organic lump about 13cm in diameter. And its conceptual

depth continues to humble even the luminaries™ of the academic world.
@ The puzzle of vision is about much more than understanding how we see.
It’s a journey to the most foundational layers of our experience. So often, to see

is to know. Understanding how we see, therefore, is to understand ourselves.

. Notes:
the vision-impaired*: people who cannot see well
algorithm™: a set of rules to solve a problem or perform a task, especially
by a computer
blob*: a shapeless mass of something
muster*: gather, assemble, bring together

luminary*: expert
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A. Understanding how vision ‘works is usually easier than building

sl

artificial intelligence systems.

B. As it is not easy for Als to recognize simple shapes, identifying
something as complex as a human face is even more challenging.

C. Even supercomputers cannot deal with the complexity of human visual
processing.

D. Studying how humans see is nearly equivalent to studying human
intelligence.

E. Interpreting visual data is difficult because computers handle only

numerical codes without attaching meaning to what is seen.
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