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MOTIVATION

o Morphological hierarchies are efficient tools to process single frame
remote sensing images

o In our previous work, we have proposed different hierarchical
representation strategies for image sequences

o Our goal is to select the most relevant and efficient hierarchical
representation for subsequent studies.
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TREE FOR 
AN IMAGE

• Tree representations can be used to extract object based feature from 
an image without needing prior information

• Tree consist of set of nodes and set of edges

• Set of nodes are the union of connected components/nodes

𝑇 = (𝑉, 𝐸)

𝑉 =∪ (𝐶!)



TREE FOR 
IMAGE 

SEQUENCES

1-Spatial Hierarchy
• Ordering
• Projection

2-Temporal Hierarchy
• Building tree for each date

3-Spatio-temporal Hierarchy
• Building one tree from all



SPACE-TIME 
TREE

• Space-time tree is built using temporal connectivity

• Another options is continuous connectivity (instead of 3x3x3, 3x3xn)

• Thus, spatio-temporal connected components are created

• These connected components or nodes includes pixel from different
time stamps

𝐶!,# =∪ (𝐶!,$, 𝐶!,%, … , 𝐶!,&)



PROJECTION

Three strategies 

1. Spatial h. : Spatial domain 

2. Temporal h.:  Spatial domain 

3. Spatio-temporal:  Spatio-temporal

Tree projection from space-time tree to make them comparable

1. Spatial projection

2. Temporal projection

• Comparison can be made between temporally projected trees and
temporal hierarchy trees or spatially projected trees or spatial
hierarchy trees



Space time tree example with 3 images

Each color represents different images Tree for each date

Projected trees in temporal domain SH tree and spatially projected tree



EXPERIMENTS

Amount of nodes:  Complexity analysis

Dasgupta’s Cost (2016) is adapted



EXPERIMENTS

.

Filtering result with TH strategy and projected trees with same threshold



CONCLUSION

• We have proposed projection methods for space-time trees in
order to make them comparable with the trees obtained with
spatial and temporal hierarchy

• We showed that space-time tree is more preferable compared to
other strategies

• Among future works, we aim to explore capability of trees with
continuous connectivity for real remote sensing based applications
such as land-cover mapping, pattern recognition and change
detection.


