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...
obj1

obj1 - follow(v.01) -> obj2

obj1 - look(v.01)   -> obj2

obj2 - parry(v.01)  -> obj3

obj2 - smile(v.01)  -> obj3

obj2 - look(v.01)   -> obj3

obj3 - parry(v.01)  -> obj2

obj3 - follow(v.01) -> obj2

obj3 - look(v.01)   -> obj2

(a) Existing multi-object tracking (MOT) for predicting object trajectories (“where”) only (e.g., TAO) 

(b) The proposed semantic multi-object tracking (SMOT) for estimating object trajectories (“where”) and their semantics (“what”)

...
obj2

...
obj3

Trajectories
Instance Interactions

A boy wearing black short-sleeves stretched out his hands 
and chased a boy wearing blue long-sleeves. Then he picked 
up the basketball on the ground, threw the basketball into 
the basketball hoop, and then continued to chase the boy.

A boy in blue long-sleeves was dribbling the ball while 
avoiding the pursuit of a boy in black short-sleeves and a 
boy in clothes with a small tree pattern. Then he ran under 
the basketball hoop and picked up the basketball. Throw the 
ball into the frame, then grab the basketball, dribble while 
running, and then throw the ball into the frame.

A boy wearing clothes with a small tree pattern has been 
chasing a boy wearing blue long sleeves.

Instance Captions

obj1

obj2

obj3

On a small outdoor 
basketball court, 
three boys were 

playing basketball.

Overall Video Captions

“where” “what”

Semantic Multi-Object Tracking（SMOT）

Extend the MOT task from merely “where” to “what”



Attending_zoo_museum Bandage Camping Dance Decorating Dressing_bathing_child

Baptism Bathing_dog Building_house Cutting_child_hair Dancing_with_child Denoting_blood

Facial Interview Helping_homelee_people Haircut Feeding_child Grooming_pets
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Benchmark for SMOT（BenSMOT）
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Benchmark for SMOT（BenSMOT）

We collect video templates from online video platforms and manually label them with 
four types of annotations, including bounding box, instance caption, instance interaction, 
and the overall video caption. 
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On a small outdoor
basketball court, 
three boys were 

playing basketball.

Feature Projection A boy wearing black 
short-sleeves stretched 
out his hands and 
chased a boy wearing 
blue long-sleeves
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Experiments

• Comparison between SMOTer and two-stage MOT methods regarding tracking performance on BenSMOT. 

• Comparison of SMOTer against two-stage methods based on MOT models regarding semantic understanding. 



GroundTruth:A man in the dark blue shirt with pimples on his face raises his arms to his sides as 
instructed by the man with the ID in front of him and patiently submits to being examined by the man 
with the ID.
Prediction: In a black short-sleeved shirt holds a pair of scissors in her right hand, and a comb in her 
right hand, combing the man in a black scarf.

GroundTruth:A man wearing a dark blue shirt and a work permit around his neck asks the man with the 
pimples to raise his arms, first turning his collar with both hands and then pressing on his left and right 
sleeves and cuffs.
Prediction: Wearing a black short-sleeved shirt with yellow letters checking the back of a man wearing a 
black short-sleeved.

GroundTruth: In a room, a man asks another man to raise his arms flat and perform a security check.
Prediction: In a room, a man is tutoring a man.

obj1 caption

obj2 caption

video caption

GroundTruth:
obj1 -> look.v.01 -> obj2
obj2 -> look.v.01 -> obj1
obj2 -> talk.v.02 -> obj1
obj2 -> frisk.v.02 -> obj1

Prediction:
obj1 -> look.v.01 -> obj2
obj2 -> look.v.01 -> obj1
obj2 -> talk.v.02 -> obj1

interaction
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Visualization Results
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Thank You for Your Attention !


