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Satellite imagery analysis published in 38 North

KOMPSAT 3A 

(Pan 0.55 m, 

Multi 2.2 m)

Spatial resolution of satellite sensors

Lansat ETM (28.5 m)

ATLAS (10 m) QuickBird-2 (2.4 m)



Improved temporal resolution

with miniaturized satellites 

(< 500 kg) (e.g., CubeSat)

Massive amounts of 

satellite information 

for interpretation 

High spectral resolution

with high-resolution satellite 

sensors (< 1 m) (e.g., WorldView-3)

Pixel-object fusion change detection algorithm



Pixel-object fusion 

change detection 
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※ The latest article in 38 North for Yongbyon

→ ∴ From the perspective on nuclear nonproliferation, 

the Yongbyon nuclear complex (specially UEP) (A13) 

was selected as the monitored AOI.



The before satellite image

(’19.04.15.)
in Yongbyon nuclear complex, specially UEP

The after satellite image

(’20.04.12.) 
in Yongbyon nuclear complex, specially UEP

※ Characteristics of satellite images

Satellite sensor SkySat (Planet Explore)

Sensor bands Panchromatic, Red, Green, Blue, NIR (Near Infrared)

Spatial resolution 0.50 m

Off-nadir angle 8.5 ° / 0.2 °

Subset image size 890×890



1. Pixel-based change detection

(MAD)

2. Segmentation

considering multi-temporal images 

3. Extraction of the change objects 

by overlaying MAD with the segmentation layer

Python

eCognition

eCognition

※ Pre-processing of SkySat satellite imagery



1. Pixel-based change detection (MAD) 2. Segmentation considering multi-temporal images 
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※ Conceptual diagram of TOP in a segment

Segment a b c

Ratio of 

overlapping pixels
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diagram

3. Extraction of the change objects by overlaying MAD with the segmentation layer
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Confusion matrix

(Error matrix)

Actual Class

Positive Negative

Predicted

Class

Positive True Positive ↑
False Positive ↓

(False Detection)

Negative
False Negative ↓

(Undetected)
True Negative

𝑅𝑒𝑐𝑎𝑙𝑙 ↑ =
𝑇𝑃 ↑

𝑇𝑃 ↑ +𝐹𝑁 ↓

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 ↑=
𝑇𝑃 ↑

𝑇𝑃 ↑ +𝐹𝑃 ↓

※ Traditional change detection accuracy indices: Precision and Recall



※ Legend

TP FP

FN TNTOP: 0.5 TOP: 0.8



Contradictory trends

between precision and recall

∴ When setting the goal of the change 

detection algorithm, it is necessary to decide 

whether to minimize FP (the false detections) 

or FN (the undetected).

Sensitivities of TOP to precision and recall in the change detection results



Future work: Optimizing TOP

Recall F1 Precision

∴ 𝐹1 ↑=
2

1
𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 ↑

+
1

𝑅𝑒𝑐𝑎𝑙𝑙 ↑



Thank You!

Q&A


