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Technical Result (1)

‘e Problem Statement:
. Classification of Developing /
Weakening Typhoon

= Goals:

_—Recognize some “signs” of cloud
patterns before it actually occurs?

—‘Solve a relaxed problem —> classify
moderately developing / weakening
typhoons from cloud patterns.

=Threshold = |10hPa| /7 24hour.

———————————————————————————————————————————————————————————



Rapid Deepening

' Rapid deepening — intensifying
* +30-40 hPa in 24 hours.
-« A very significant event from

the viewpoint of disaster
management.

- Meteorologically the prediction
. of rapid deepening is difficult.

_____________________________________________________________



Our Approach

= Kernel PCA -> Extraction of non-
. linear principal components.

o The effectiveness is still not clear.

. =-Support Vector Classifier ->This part
. Is discussed In this presentation.

. Many thanks to Libsvm (V2.35) from
._Prof. Lin@National Taiwan University. :



Classification by K-NN
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Comparison

.= From the result of K-NN, the baseline
. classification error is about 25%. '

'« The polynomial kernel achieved this
. performance with only a limited
combination of parameters.

.« The RBF kernel is relatively stable and :
showed comparable performance. '

'« This error rate (25%) may be close to
Bayes érror rate? '




- Summary

.= We can classify and capture the
signs of typhoon development
from image features.

i- Advanced image features such as .
—Shape, texture-based image features.
—DBynamic (temporal) features.

-« Advanced kernel design such as a
HMM-based kernel.



- Problem Statement: Multiple
“ralignment and meaningful :
fragment extraction of typhoon:

. Image seguences. '

io-GoaI.

— Extract meaningful temporal .
fragments based on pattern similarity..

— Natural boundaries between
Mgt fragments are usually unknown.

___________________________________________________________



- Our Approach
1 Apply global alignment between |
the pivot sequence and another |
. sequence. '
28 Apply multiple sequence
- ~alignment to find similar
- temporal patterns.
3. Dynamic programming and ,
. clustering are key components.

______________________________________________________________



Pair-wise Alignment

1. Global alignment of two typhoon

i seguences and extract fragments.
2. Dynamic programming is a typical
. solution for computing the

. S/minimum matching score.

Typhoon 199713

Typhoon 199810




Alignment with
. the pivot sequence

} » Alignment of

. sequences with
the pivot

. sequence.

-« Parallel matching
. fragments are

| extracted.

'« Similar sequences
. are shown upper.
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Hierarchical Clustering
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e"ca)éerf'ap on the pivot sequence?

7 Gy

b 2 Ratio of matchlng scores Is small?




us Fragments

-« Globall
. alignment
. results are i
. combined.
'« Average
. position is
. computed as
. consensus i
. fragments.
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~_Matching Results

- Fragment sets

* that illustrate
" the diversity of
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. Summary
‘e Similar temporal fragmentscan _____
. be extracted using dynamic
programming and clustering
techniques.

e AdWfanced distance measures
- “and alignment schemes.

'« Advanced clustering methods for |
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