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What Is Advanced Ionospheric Probe (AIP) ?

Equipped on Formosat -5

Mesuring ion desity, ion temperature, ion drift deriction and 
velocity in F region.

source

https://www.google.com/url?sa=i&url=https://www.sciencedirect.com/science/article/pii/S0273117720301009&psig=AOvVaw1Pnt8zrTN2cp1hW0hi6p36&ust=1602575568801000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCLDK-onQruwCFQAAAAAdAAAAABAD


Plasma Bubbles

source

https://www.google.com/url?sa=i&url=https://www.sciencedirect.com/science/article/pii/B9780128127001000315&psig=AOvVaw1Rnjzkt5eeNLdEdzjrcplD&ust=1602601334120000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCPCto62pr-wCFQAAAAAdAAAAABAQ


Data Example From AIP

File Plot From 2017 / 11/ 26 



How to Deal With These Parameters ?

Ionospheric plasma bubbles formation mechanisms 
may related to :

● So la r a c t ivit y
● La t it u d e
● Se a so n s
● Ve rt ica l p la sm a  d rift



Lets Try Artificial Neural Network (ANN)

● It can be non -linear, because the middle layer of the 
network   can be any number.

● The number of parameters can be changed.
● Strong model building ability.
● Accept all kinds of variable input.
● Can express the interaction between input variables.



Program Framework

● Calculate the standard deviation of detrended 
number density in each longitude and latitude degree 
(± 0.5°).

● Put these grid data, corresponding vertical ion drift 
velosity, longitude, latitude, date of year and real time 
F10.7 index into ANN.



Filters

Ion Number Density Ion Drift Velosity

Latitude Filter O O

Attitude Filter O O

Standard Deviation Filter O

Extremum Filter O



Before Making Grids

Use smooth function 
to detrend each orbit

Ion number density in a single file

Separate into different orbit 



The standard deviation of detrended number 
density in a singal file



Future Works

● Compare the latest data (after 1812019) from AIP with 
the algorithm built by ANN.

● Compare the grid data with the data from GPS ground 
stations in Taiwan.
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https://directory.eoportal.org/web/eoportal/satellite-missions/f/formosat-5
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https://www.cyut.edu.tw/%7Elhli/coursedata/NeuralNetwork/Introduction.doc


Question Time



Thanks For Your Attention
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