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A Study on the Land Change Detection and Monitoring Using High-Resolution
Satellite Images and Atrtificial Intelligence: A Case Study of Jeongeup City
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Cho, Nahye - Lee, Jungjoo- Kim, Hyundeok

Abstract

In order to acquire a wide range of land that changes in real time and quickly and accurately
grasp it, we plan to utilize the recently released high-resolution S.Korea’s satellite image data and
artificial intelligence (Al). Compared to existing satellite images, the spectral and periodic
resolutions of S.Korea's satellite are higher, making them a more suitable data source for
periodically monitoring changes in land. Therefore, this study aims to acquire S.Korea's satellite,
select 8 types of objects to detect land changes, construct data sets for them, and apply Al
models to analyze them. In order to confirm the optimal model and variable conditions for
detecting 8 types of objects of various types, several experiments are performed and Al-based
image analysis is technically reviewed.

Keywords: S.Korea's satellite, Al(artificial intelligence), Object detection, Land monitoring, Image
analysis
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Table 2. Dataset composition
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Table 3. Comparative evaluation of Al model
accuracy

mF1-score
No.| Train dataset Al Model (without
background)
1 | Data set of Deeplab V3+ 117
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3 Stypes) Transformer 32.88
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Table 5. Comparative evaluation about Backbone
models of Deeplab V3+

mF1-score F1-score
Al Model | Backbone %) %)
(without
back d|72.17
background) ackgroun
building |32.07
ResNet50 vinyl house | 47.08
48.70 farmland | 80.60
woodland | 80.61
river 313
(without
background) background| 77.86
building |51.86
De\j.\;)Lab ResNet107 vinyl house | 58.05
* 7117 farmland |87.10
woodland | 86.49
river 72.32
(without
background) background| 68.45
building |14.98
ResNet152 vinyl house | 24.80
38.55 farmland | 66.56
woodland | 79.09
river 733
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Table 6. Comparative analysis according to 3
conditions

Data Test
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9 (6 objects) i | £ inf b Vi
Continuous igure 2. Results of inference by applying
) background, digital Deeplab V3+ and ResNet101 model to automatic
Fig.g blgld;)n, 9 tetc. topographic X 7 labeling dataset (Building, vinyl house, farmland,
(6 objects) map woodland, river)
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Figure 3. Results of inference by applying
Deeplab V3+ and ResNet101 model to manual
labeling dataset (a, a" solar panel, b, b": logging
area)

Table 7. Comparison evaluation of models
according to manual labeling dataset

Pre-built Data Test
. Aug | mF1-score
No| Set of classes spatial .
- ment| (without
ation [ background)
background, solar | manual
@ panel (2 objects) | labeling © 9280
background, manual
®) logging area labelin e} 96.47
(2 objects) 9
background, illegal | manual
® building (2 objects) | labeling © 49.99
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Table 8. Comparative evaluation of Al detection and field verification

No. Al analysis results Field investigation results Inconsistent content
@ All existing structures have been
demolished
@ building is newly built
Areas inferred as farmland
® . )
include vinyl houses
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Table 9. Classification accuracy of field verification

Results .
Inferred| excluding Matching
Object . model and (Classification
types S time field results [accuracy (%)
yp (cases) |difference b
(cases)
(cases)
building 49 47 41 87%
vyl 1 g 6 5 83%
house
farmland| 37 32 29 90%
woodland 1 1 1 100%
river 5 5 4 80%
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