Multispectral Analysis of Land Surface Reflectance Time-Series for Clustering Change Events

Srija Chakraborty (Arizona State University) (schakr34@asu.edu) Poster ID:1
Introduction: Change Detection: Change Signatures:
- Satellite image time-series for monitoring Earth )s - 3 tiall o
system change (land surface reflectance) e Test: No Tost E:;?rl:leart]elg y £
- Harmonic models for sequentially extracting o L[ o O s e A reflectance: (x, ) Similarity |5
seasonal parameters with Particle Filtering 03; Hiah _ Reconstr .t db‘k with NDVI: 2
- state vector: xb'k = [,le‘k, ab’k, (pb,k' a)b’k] (mean, TCE:1-5 I Ig error.ln 1 ?CO S UC. © ’ = Increase In g
. : 2 reconstructing reflectance: (x', x) band 1 (Red) |2
amplitude, phase, frequency at k in band b) 2 | odel land surface ' and 1 (Red) | 2
- Multispectral behavior at change point g parameters ' Anomaly Score: ;o Degl'zea;len 3
Methodology: 2ol | B and 2 (NIR) |5 . y
gy- = / S 02
Dataset: MODIS land surface reflectance (7 W}M A= E | X b — Xp k| ‘4 2 3 4 5 6 7
bands, 8 days, 500 m) o ] c ] MODIS Bands (1-7)
; ’ ? ] & & & $ &  ® & A N> = |USterIn .
Pixel time-series of regions over 16 years L A L A B B g
Change Events: forgst fire, drought, flood Interpretability of Reconstruction Errors: . zgf%igggrngcég fevuatuon
(coastal wetland, agricultural area), coastal , Uniqueness e
Iand gain (x b,k - xb)k) > 0 Of Change 0.4 7 . ; i::z:t Fire
Training: pre-change spectra of land surface : : : vectorof | _ | *
reflectance time series across all bands to Time-series (at k in band b) decreases due to change different : S
learn expected spectral reflectance model ( p <0 events | Soz
using autoencoders X bk xb»k) (dfew:tlons o1 »
of change /*W
Time-series (at k in band b) increases due to change signatures) ] i 0.05
0.6 04 0 ,\{\o“
Bang 7 dgfiation 0 42 o.osea“ 5 0e¥®
' [[—Estimated Mean- ‘ ! ] 1 —-Estimated Mean |
""" T 05| -Reconstructed tean Conclusion and Future Work:
0.8 o 0.8 .
S Fmet P g ™ § forestfre - Unique signature of each event from deviations
Parameter Estimaton | FaCe BleII0 ooy | gos 8% Error in - extension to more regions, hyperspectral data
! | 5 . E reconstruction at ||
Befc;'e_c;ange g 0.4 ." '_; 04 change point Refe rences:
Error in parameter c i ,' AR
Change Detection [ reconstrt:ction bdy trained } @ 0.2 A o\ §02i‘f,1,-f,.§g.,,,§wv§.}¥"\ ,j\\ ﬁ';"\ }ﬁ 1. S. Chakraborty, et al. "Time-varying modeling of land cover
e T ' tructionat U/ "SI S T \ change dynamics due to forest fires." IEEE JSTARS, 11.6 (2018).
1 reconstruction at iy b t g H ¥ s
Af:e_r c'h;nge 0 change point ‘k'l , o v F ‘\* N 2. S.Chakraborty, A.Papandreou-Suppappola, P.R.Christensen,
i Represent and cluster event IR IO G R R S SR G L P LSO ¥ ® > |l|"Class Separability of Land Cover Change Events from Multispectral
Feature Select d r A S S S O & & Q] para y Of La ove ange ents 1ro ultispectra
Feature Selcton an ‘ with themost responsive TS S S S S S A R N N M N Satellite Image Time-Series. AGUFM 2019: IN43A-05.
TESTING AND CLASSIFICATION Reconstruction error over time for forest fire in NIR and SWIR




