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Professor David Crandall completed his doctoral
degree at Cornell University and then taught at
Indiana University Bloomington where he directed the
Luddy Center for Al. His research focuses on human-
centered and first-person computational vision,
which involves integrating mechanisms observed in
human developmental learning into computer vision
applications in areas such as AR/VR, autonomous
vehicles, and intelligent assistants. Dr. Crandall's
work also explores the differences in first-person
vision between humans at different stages of life,
including infants and adults. He investigates whether
the principles underlying infants' rapid learning can be
utilized to enhance computer vision.

During the presentation, Dr. Crandall highlighted
the uniqueness of first-person vision. Unlike static
datasets, first-person vision captures data of
human interaction with the environment, such as
capturing interesting scenes through movement.
Additionally, he introduced the concept of infant
vision. Through human experiments, they discovered
that cameras worn by infants can capture more
dynamic scenes. Infants tend to get closer to objects
to capture more accurate and larger images. They
also move their bodies and rotate objects to obtain
diverse perspectives when observing objects. Dr.
Crandall's team incorporated these observations into
object detection, redesigning datasets with infant
vision characteristics. They found that the model
performance improved compared to those trained on
datasets based on adult vision characteristics.

The first-person perspective presents several
challenges that are not present in other perspectives,
such as difficulties in data collection, intense camera
shaking, and privacy concerns. To find the automatic
detection solution to privacy concerns of first-person
vision, Dr. Crandall's team conducted a particular
experiment with 40 individuals to identify which
scenes in their daily lives they would least want to be
publicly disclosed. Meanwhile, the data collected in
the experiment can also be used to train a model that
could detect private scenes in first-person visual data.
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Dr. Crandall has teamed up with Meta to participate
in gathering a large-scale first-person visual dataset
called Ego4D, comprising over three thousand hours
of daily activity video data. This dataset includes
various types of data such as sound, inertial sensors,
eye tracking, and annotations of numerous objects
along with textual descriptions. These standardized
large-scale first-person visual datasets can drive
further research developments, similar to the MS
COCO dataset in object detection. However,
maintaining such large datasets in a structured
manner, especially when it comes to video activity
categorization, can be challenging. Therefore, the
team embarked on another large-scale data collection
effort called Ego-exo4D, which focuses on eight
types of daily activities like cooking, playing musical
instruments, and fixing bicycles, aiming to gather data
on how humans perform technically intricate activities
from a first-person perspective.

Machine learning technology still has a long way to
go before it can match human learning capabilities.
Humans can efficiently learn a new skill with minimal
experience and provide logical reasons for their
decisions. Moreover, numerous aspects of first-person
computer vision remain unexplored. Nevertheless, Dr.
Crandall believes this field holds great potential for
the future of computer vision and paves a promising
avenue for Al to advance toward higher levels of
intelligence.






