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Motivating problem/data: any difference?
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observed: 2001-04-25 observed: 2004-01-02
Figure 1: Supernoval987a captured by Advanced CCD Imaging Spectrometer
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Segmentation using Seeded Region Growing on Graph
(SRGonG)
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Figure 2: SRGonG segmentation results of Supernoval987a
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Segmentation using Seeded Region Growing on Graph
(SRGonG)

Figure 2: SRGonG segmentation results of Supernoval987a

o first step: determine number of objects and their boundaries
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Segmentation using Seeded Region Growing on Graph
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Figure 2: SRGonG segmentation results of Supernoval987a

o first step: determine number of objects and their boundaries
@ model with a 2D inhomogeneous Poisson process
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Segmentation using Seeded Region Growing on Graph
(SRGonG)
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Figure 2: SRGonG segmentation results of Supernoval987a

o first step: determine number of objects and their boundaries
@ model with a 2D inhomogeneous Poisson process
@ we use SRGonG paired with AIC or BIC
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More examples of SRGonG segmentation
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More examples of SRGonG segmentation
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@ here we will mostly deal with one object
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Modeling object boundaries

e we want to model/parametrize the object boundaries (assumed to be
closed curves)
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Modeling object boundaries

e we want to model/parametrize the object boundaries (assumed to be
closed curves)

@ use Fourier descriptors (a well established method)
@ loosely, represent a closed curves with sine and cosine bases

@ need to determine how many pairs of sine/cosine bases
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How many pairs?

(a) 1 pair (c) 3 pairs

(e) 5 pairs (f) 6 pairs

(j) 10 pairs (k) 15 pairs (1) 40 pairs
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Can be chosen by (pseudo) AIC/BIC with profile likelihood

true bounda

segment boundary  BIC result AIC result
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How to test?
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@ suppose we have two objects O4 and Og in two data sets
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How to test?
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How to test?

@ suppose we have two objects O4 and Og in two data sets
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How to test?

@ suppose we have two objects O4 and Og in two data sets

@ to test if they are the same, we can do
1: use SRGonG to obtain boundaries (usually rough) for O4 and Og
2: obtain Fourier descriptors G, and G for O and Og
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How to test?

@ suppose we have two objects O4 and Og in two data sets

@ to test if they are the same, we can do
1: use SRGonG to obtain boundaries (usually rough) for O4 and Og
2: obtain Fourier descriptors G, and G for O and Og
3: testif ||Ga— Gg| =0,
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How to test?

@ suppose we have two objects O4 and Og in two data sets

@ to test if they are the same, we can do
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2: obtain Fourier descriptors G, and G for O and Og
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How to test?

@ suppose we have two objects O4 and Og in two data sets
@ to test if they are the same, we can do

1: use SRGonG to obtain boundaries (usually rough) for O4 and Og

2: obtain F9urier gescriptors G, and Gg for O4 and Op

3: test if ||GA—GB||:0, . .

- or more generally, test if £(Ga, Gg) > ¢ for some function &(-,-)

- e.g., use the first element if we are only interested in location change
@ question: how to tell if G, and Gg are statistically different?

@ we do Monte Carlo testing using non-parametrically bootstrapped
data
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Simulation results - power curves (v: sample
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Figure 3: Test for changes in (a) locaton, (b) size, and (c) eccentricity
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Back to the motivating problem /data

1987a-acisf01044

1987a-acisf04614
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observed: 2001-04-25 observed: 2004-01-02
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Back to the motivating problem /data

1987a-acisf01044 1987a-acisf04614

observed: 2001-04-25 observed: 2004-01-02

@ Test results: there is change in size, but no critical evidence to
conclude changes in location or shape.
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The notation of “confidence regions:” preliminary results

=15, M_=1(BIC) ¥=2.5,M_=1(BIC)
7=1.5, M_=10(AIC) =25, M_=10(AIC)
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Some remarks
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Some remarks

@ we wrote two drafts
e first one on SRGonG (98% finished)

@ second one on boundary uncertainty/hypothesis testing (70%
finished?)

@ major challenge: more than 1 astonomical object
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Data: ngc2300 XMM (“donut™)
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