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FORMOSAT-5 Program 
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 To build up and demonstrate Taiwan’s indigenous space technology on the remote sensing satellite 

 To continuously serve the global imagery user’s community of FORMOSAT-2 

 Utilizing the linear CMOS image sensor for high-resolution (GSD =2m) EO satellite  

 FORMOSAT-5 (FS-5) satellite had launched on August 25, 2017, at 2:50 a.m. Taiwan time by 

SpaceX’s Falcon-9 rocket. 

 FS-5 has begun formal operation in October 2018. 



FORMOSAT-5 Key Parameters 



FORMOSAT-5 Coverage Day1 



FORMOSAT-5 Coverage Day2 



FORMOSAT satellite support sentinel Asia 

 FORMOSAT -2 has been contributing Sentinel Asia since 2011 and 
decommissioned on June 20, 2016. 

 FORMOSAT-2 archived data is available up to 55% percentage of land 
coverage of Earth for humanitarian supports. 

 FORMOSAT-5  launched in August 25th 2017. Its  observation start to 
support Sentinel Asia on July 2018.    

Disaster Type 2010 2011 2012 2013 2014 2015 2016 2018 

Earthquake 0 5 3 0 0 2 2 2 

Landslide 2 0 1 3 3 0 0 0 

Tsunami 1 0 0 0 0 0 0 0 

Volcano erption 2 1 0 1 3 0 0 0 

Flood 5 16 4 5 3 4 4 1 

Others 1 0 7 2 2 3 2 1 

Total 11 22 15 11 11 9 8 4 



Disaster Support 

Emergency Obs. ID 

 
Date 
 

Disaster 
 

Country 
 

Formosat5 

ERJPJX000085 
 

2018/7/6 
 

Flood 
 

Japan 
 

2018/07/11  
2018/07/17 

2018/07/11  2018/07/17  

Record heavy rainfall continued to pound western and central parts of Japan  

Hiroshima
(廣島) 

Shikoku 
(四國) 



Disaster Support 

Emergency Obs. ID 

 
Date 
 

Disaster 
 

Country 
 

Formosat5 

ERTHGS000017 2018/7/9 Other Thailand 
 

2018/07/27 

2018/07/27 

Oil spill occurred in southern of Thailand 

Ko Pha-ngan 
(帕岸島)  



Disaster Support 

Emergency Obs. ID 

 
Date 
 

Disaster 
 

Country 
 

Formosat5 

ERJPJX000087 2018/9/5 Earthquake Japan 
 

2018/09/11 

2018/09/11 2018/09/11 

A powerful 6.7 magnitude earthquake struck the northern Japanese 
island of Hokkaido causing landslides 

Atsuma chō 
Hokkaido 

北海道 厚真町 



Disaster Support 

Emergency Obs. ID 

 
Date 
 

Disaster 
 

Country 
 

Formosat5 

ERAHAC000006 2018/9/28 Earthquake Indonesia 2018/10/02 

2018/10/02 

A powerful 7.5 magnitude earthquake struck the Indonesian province of Central 
Sulawesi. The earthquake caused a deadly tsunami in coastal areas. 

Palu,Sulawesi 
(蘇拉威西島帕魯) 



Panchromatic Image, Taoyuan Airport 

Image Date:2018/8/7 
Cloud Coverage: ~18% 



Multi-Spectral Image, Taoyuan Airport 



Airplane Info. (from flightradar24) 

 



解析度判讀(飛機長度, MS桃機影像) 

Boeing 777-36N 

Boeing 777-36N 
Wing length 63,7m<-> 
17.4 pixels 
<-> 4.2 m/pxs 

Airbus A321-211 

Airbus A321-211 
機長44.51m<-> 10.73pixels 
<-> 4.15 m/pxs 



機型 機長 (m)機身寬度 (m) GSD(m/px)

Airbus A320 37.57 3.95 2.09

Airbus A321 44.51 3.95 2.2

Airbus A321 44.51 3.95 2.1

Boeing 737-300 33.4 3.76 1.91

Boeing 737-800 39.47 3.76 2.1

Boeing 777-35E 73.86 6.2 2.09

Boeing 777-36N 73.86 6.2 2.1

Boeing 787-8 56.72 5.77 1.97

Boeing 777-228(ER) 63.7 6.2 2.15

average 2.08

Boeing 777-35E 
Wing length 73.9m<-> 
35.2 pixels 
<-> 2.09m/px 







What Can be Done 

 



What Can be Done 

 



Phenological Change Detection 

  

圖 4. 針對新竹縣市 106 年度二期稻作範

圍，本研究所使用之測試範圍與對應之衛

星影像 

圖 5. 使用對應稻作播種期、抽穗期以及收

割期之NDVI影像組成對應之RGB影像顯示

時，在視覺上應可看出稻作分布的範圍 

 

Multi-resources, multi-period high-resolution satellite imagery to analyze 
phenological changes for detection purpose. 



NDVI for Rice Field, Building, & Forest  

Double logic function  for NDVI description is more apparent in Rice Field than in  
Buildind and Forest Area 



Formosat 5 Images–Zengwen Reservoir High water period and dry season 

Land Change Analysis 

Image Date: 2018/1/1 Image Date: 20180519 



High water period and dry season－NDWI 

Min -0.8832 

Max 1 

Mean -0.159 

Min -0.6007 

Max 1 

Mean -0.097 

Min -0.5976 

Max 1 
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Min -1 

Max 0.85708 

Mean -0.139 

Normalized Difference Water Index 
(NDWI) 
is used to monitor changes related to 
water content in water bodies, using 
green and NIR wavelengths 

Ref:WIKI 



Binary processing－OTSU 

20171228 20180101 
 

20180519 
 

20171230 
 

20180604 
 

Otsu's method 
 is used to automatically perform 
clustering-based image thresholding 
or, the reduction of a graylevel image 
to a binary image. 

Ref:WIKI 



Formosat Images Data Cube Trial operation 

• Geometric and Radiometric Processing 
– Precise Image Co-registration 

– Top Of Atmosphere (TOA)  

     Reflectance 

– Multi-Temporal Cloud  

     Detection(MTCD) for 

     Pixel Quality Index (PQI) 

• Metadata File generation 
– YAML format 

• Data Cube Internal Image 

     Generation 
– NetCDF format 

 

Formosat-2 Time Series PCA Principal  component images 



Import Formosat data to Data Cube 

• NSPO have cooperated with University and CRSRS in 
– Geometric and Radiometric Pre-processing 

– ingest Formosat images into  Open Data Cube (by reference to https://datacube-
core.readthedocs.io/en/latest/) 

• Need more support from CSIRO about how to use the APP and Service; how 
to use the Data Cube to make the function and benefit is what we need to 
learn and develop. 

https://datacube-core.readthedocs.io/en/latest/
https://datacube-core.readthedocs.io/en/latest/
https://datacube-core.readthedocs.io/en/latest/


Thank You! 


