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Fig. 3
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Fig. 4
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5

Acquire a video and dividing the video into video clips

Determine at least two target objects existing in each video clip

501

     502

500   

Connect, for each target object in the at least two target objects, 
positions of the target object in respective video frames of the video 

clip to construct a spatio-temporal graph of the target object

     503

Divide adjacent spatio-temporal graphs in the at least two spatio-
temporal graphs constructed for the at least two target objects into a 
same spatio-temporal graph subset, and/or divide spatio-temporal 
graphs of a same target object in adjacent video clips into a same 
spatio-temporal graph subset, and determine a plurality of target 

subsets from the plurality of spatio-temporal graph subsets

     504

Determine the final subset from the plurality of target subsets based 
on a similarity between each spatio-temporal graph subset in the 

plurality of spatio-temporal graph subsets and each target subset in 

the plurality of target subsets

Determine an action category between the target objects indicated by 
a relationship between spatio-temporal graphs included in the final 

subset as an action category of an action included in the video clip

     505

     506

Fig. 5
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7

Acquire a video clip and determine at least two target 
objects in the video clip

Connect, for each target object of the at least two target 
objects, positions of the target object in respective video 
frames of the video clip to construct a spatio-temporal 

graph of the target object

701

     702

700

Divide a plurality of spatio-temporal graphs constructed 
for the at least two target objects into a plurality of spatio-

temporal graph subsets

     703

Acquire a feature vector of each spatio-temporal graph in 
the spatio-temporal graph subsets

     704

Acquire relationship features among a plurality of spatio-
temporal graphs in the spatio-temporal graph subsets

Cluster, by using a Gaussian mixture model, the plurality 
of spatio-temporal graph subsets based on feature vectors 

of the spatio-temporal graphs included in the spatio-
temporal graph subsets and the relationship features 

among the spatio-temporal graphs included in the spatio-
temporal graph subsets, and determine at least one target 

subset for representing each category of the spatio-
temporal graph subsets

     705

     706

Determine the final subset from the plurality of target 
subsets based on a similarity between each spatio-temporal 

graph subset in the plurality of spatio-temporal graph 
subsets and each target subset in the plurality of target 

subsets

     707

Determine an action category between the target objects 
indicated by a relationship between spatio-temporal graphs 

included in the final subset as an action category of an 
action included in the video clip

     708

Fig. 7

7/8



8

Fig. 8

Fig. 9

8/8


