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Introduction Anomaly detection
- A substantial volume of SAR data becomes available on a daily basis (Fig. 1), yet » As shown in Fig. 4, we implement the testing proposed by [2] using three observations.
it remains underexploited in current practice. Conventional INSAR methods are built A data stack of 50 epochs (.55)) is processed in batch to obtain an initial estimate at
for batch processing, using static SAR datasets to estimate a predefined static set of epoch t5y. For each observation O; at epoch ¢, we perform time updates over the next
parameters, and demand more computation time as observations grow. three epochs to generate predictions F;, and measurement updates to obtain updated
« Deformation anomaly detection should be performed in sync with data acquisition and vectors U. In total, three time-update and three measurement-update estimates are
parameter estimation; otherwise, impending infrastructure failures will always be iden- produced, on which the testing is conducted.

tified too late.

« We propose a new method for DYNamic parAMeter estimation of InSAR scaTterer
motion in near-real timE (DYNAMITE).
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P,: the instantaneous LoS position, v;: the instantaneous LoS velocity, > the single-observation update.
A H;: the cross-range distance, n;: the thermal expansion factor.

X . . A novel method for dynamic InSAR time series analysis which
A Fig. 3. A schematic
- diagram of the recursive « performs on par with the batch solution, but captures dynamic behavior better and
tt-1 Xe-1|t-1 e
@ _ . estimation. x represents performs significantly faster;
A 4. Time update (prediction) . . . . L . :
: a four-dimensional  hy- « enables explicit near real-time monitoring with continuous updates;
perspace with the four o utilizes multiple observations to improve reliability of anomaly detection and reduce the
unknown  parameters  of risk of missed anomalies from single observations.
Eq. (1) [1]. ¢ represents
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