Learning a Pedestrian Social Behavior Dictionary
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Self-Supervised Social Behavior Dictionary Learning
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Left: To create our dictionary, we first
process the raw trajectory data to get social
features for each group of pedestrians. Then,
we use t-SNE to create an embedding space
from these features that clusters similar
social behaviors together. We input those
features into our network, PT-net, to learn
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a stable version of the t-SNE embedding.
-inally, we k-means cluster the output of
PT-net to get a set of distinct social
oehaviors for each group of pedestrians.
These behaviors can be easily labeled with
relatively few samples to give the
embedding semantic meaning.
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Conditioned Trajectory Prediction

Right: We use our work to simplify the
problem of pedestrian trajectory prediction.
First, we use PT-net to find the social behavior
cluster of a set of trajectories. Given that
cluster, we choose a simple MLP network for
the prediction from an ensemble, thereby
deterministically conditioning our pedestrian
trajectory prediction.

TSNE Embedding for N=1 Trajectories

T3 : We show the

; col ; learned trajectory

| embeddings for

groups of N=1, 2,
& 3 pedestrians.
Each cluster is a
different color and
accompanied by
an illustration of
Its respective
behavior.
These were hand
labeled using
relatively few
samples.
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There are multiple
clusters that
contain the same
semantic behavior
executed in a
different direction
or with a different
pedestrian order
due to the nature
of the social
trajectory features
used as input.
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We also use PT-net to answer
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The predicted pedestrian

in ETH (top) mainly exhibit
horizontal leader-follower
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Hotel (C28), and walking leader-

(C27). ETH Hotel (middle) is
predisposed towards

Zaral (bottom) has more

avenue than the alley at the
edge of the frame.
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behavior histograms for N=2
people show that pedestrians

behaviors (C15,C23) allowing
them to enter/exit the building.
The other environments allow
for more diversified movement
like group congregating (C6,C7),
walking side-by-side upwards

follower diagonally downwards
side-by-side vertical behavior

because it has a train stop at
the top of the frame, while UCY
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We use our method
to simplify the
problem of

et ssAIRRESeee pedestrian
trajectory
prediction. These
example predictions
come from four
different social
clusters. The input
to the model is in
blue, the ground
truth is in green,
and the prediction
IS In orange.
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By using PT-net to
deterministically
condition our
prediction, we
drastically limit the
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3 People, Cluster 14, Inputs vs Predictions
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