
KIC 011821140

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
011821140-01 OBS No 0.539959 131.974420 12.5 1.414 13.5 10.0 3.21 8262 1.32 157882.31
011821140-02 OBS No 0.505781 131.570825 72.4 0.696 12.7 30.7 3.21 8262 2.98 172265.67
011821140-03 OBS No 0.505781 131.740210 79.4 0.678 14.7 34.2 3.21 8262 3.02 172265.57
011821140-04 OBS No 0.505775 131.911369 50.3 0.964 18.5 27.5 3.21 8262 2.67 172268.01

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

011821140-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—CENT_SATURATED

011821140-02 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_SATURATED

011821140-03 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—SAME_NTL_PERIOD—CENT_SATURATED

011821140-04 OBS FP 0.00 1 0 0 0 LPP_DV—SAME_NTL_PERIOD—CENT_SATURATED

Notes: OBS = Observed. INJ = Injected. INV = Inverted. SCR = Scrambled.
N = Not Transit-Like. S = Stellar Eclipse. C = Centroid Offset. E = Ephemeris Match.
See http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html#proj_disp_col for comment definitions.

Ephemeris Match Information For 011821140-01

No Significant Match Found

http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col


DV One-Page Summary







DV Odd/Even



ALT Odd/Even



Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 011821140

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

8262+200
−372 3.738+0.420

−0.140 -0.080+0.250
−0.350 3.209+0.938

−1.524 2.053+0.329
−0.493 0.088+0.349

−0.036

+2%/-5% +11%/-4% +312%/-438% +29%/-47% +16%/-24% +399%/-41%

Source KIC0 KIC0 KIC0 DSEP

KIC = Kepler Input Catalog; PHO = Photometry; SPE = Spectroscopy; AST = Asteroseismology
TRA = Transits; DESP = Dartmouth Models; MULT = Multiple Models

Secondary Eclipse Parameters for KIC 011821140-01 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV -11±1 1.26+0.33
−0.34 6898+583

−773 6871+1229
−835 1.052+0.876

−0.358

Alt. -13±2 1.16+0.33
−0.35 6828+618

−894 7520+1455
−1060 1.395+1.424

−0.535

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 011821140-01. Kepler magnitude: 9.99. Transit SNR 10.02
There are 9 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.77 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 4.304 ± 1.026 4.20 3.911 ± 0.909 1.796 ± 0.667
PRF-fit source offset from KIC position 4.507 ± 1.003 4.50 4.274 ± 0.893 1.433 ± 0.667

photometric centroid source offset 0.54 ± 0.75 0.71 -0.54 ± 0.75 0.02 ± 0.64
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Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15, 000, 000 are from the UKIRT catalog.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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KIC 011821140

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
011821140-01 OBS No 0.539959 131.974420 12.5 1.414 13.5 10.0 3.21 8262 1.32 157882.31
011821140-02 OBS No 0.505781 131.570825 72.4 0.696 12.7 30.7 3.21 8262 2.98 172265.67
011821140-03 OBS No 0.505781 131.740210 79.4 0.678 14.7 34.2 3.21 8262 3.02 172265.57
011821140-04 OBS No 0.505775 131.911369 50.3 0.964 18.5 27.5 3.21 8262 2.67 172268.01

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

011821140-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—CENT_SATURATED

011821140-02 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_SATURATED

011821140-03 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—SAME_NTL_PERIOD—CENT_SATURATED

011821140-04 OBS FP 0.00 1 0 0 0 LPP_DV—SAME_NTL_PERIOD—CENT_SATURATED

Notes: OBS = Observed. INJ = Injected. INV = Inverted. SCR = Scrambled.
N = Not Transit-Like. S = Stellar Eclipse. C = Centroid Offset. E = Ephemeris Match.
See http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html#proj_disp_col for comment definitions.

Ephemeris Match Information For 011821140-02

No Significant Match Found

http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col


DV One-Page Summary







DV Odd/Even



ALT Odd/Even



Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 011821140

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

8262+200
−372 3.738+0.420

−0.140 -0.080+0.250
−0.350 3.209+0.938

−1.524 2.053+0.329
−0.493 0.088+0.349

−0.036

+2%/-5% +11%/-4% +312%/-438% +29%/-47% +16%/-24% +399%/-41%

Source KIC0 KIC0 KIC0 DSEP

KIC = Kepler Input Catalog; PHO = Photometry; SPE = Spectroscopy; AST = Asteroseismology
TRA = Transits; DESP = Dartmouth Models; MULT = Multiple Models

Secondary Eclipse Parameters for KIC 011821140-02 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV -56±2 2.82+0.58
−0.69 7004+660

−773 6861+631
−679 0.986+0.622

−0.307

Alt. -69±4 2.85+0.63
−0.71 7029+580

−808 7297+705
−632 1.152+0.766

−0.354

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 011821140-02. Kepler magnitude: 9.99. Transit SNR 30.69
There are 2 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.76 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 1.367 ± 1.290 1.06 -1.216 ± 1.410 -0.625 ± 0.662
PRF-fit source offset from KIC position 1.677 ± 1.200 1.40 -1.376 ± 1.387 -0.958 ± 0.667

photometric centroid source offset 0.72 ± 0.17 4.36 -0.53 ± 0.18 -0.49 ± 0.15
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Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15, 000, 000 are from the UKIRT catalog.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.

 15260199, 21.42

 15260201, 19.051 15260210, 20.062
 15260229, 19.052

 15260237, 21.353

 15260247, 21.326

 15260248, 21.689

 11821140, 9.991

Q5 difference image.  Poor Quality

 

 

892 894 896 898 900 902

975

976

977

978

979

980

981

982

983

984

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x 10

4

 15260199, 21.42

 15260201, 19.051 15260210, 20.062
 15260229, 19.052

 15260237, 21.353

 15260247, 21.326

 15260248, 21.689

 11821140, 9.991

Q5 OOT image

 

 

892 894 896 898 900 902

975

976

977

978

979

980

981

982

983

984

0.5

1

1.5

2

2.5

3

x 10
8

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

N
E

 15260210, 20.062
 15260229, 19.052

 15260247, 21.326

 11821140, 9.991

Q6 difference image.  Poor Quality

 

 

894 896 898 900

980

981

982

983

984

985

986

987

0

1

2

3

4

5

6

7

8

x 10
4

 15260210, 20.062
 15260229, 19.052

 15260247, 21.326

 11821140, 9.991

Q6 OOT image

 

 

894 896 898 900

980

981

982

983

984

985

986

987

0

0.5

1

1.5

2

2.5

3

x 10
8

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

N
E

 11821131, 17.055

 15260199, 21.42

 15260201, 19.051 15260210, 20.062
 15260229, 19.052

 15260234, 20.297
 15260237, 21.353

 15260244, 19.753

 15260248, 21.689

 11821140, 9.991

Q7 difference image.  Poor Quality

 

 

888 890 892 894 896 898

980

981

982

983

984

985

986

987

988

989

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x 10

4

 11821131, 17.055

 15260199, 21.42

 15260201, 19.051 15260210, 20.062
 15260229, 19.052

 15260234, 20.297
 15260237, 21.353

 15260244, 19.753

 15260248, 21.689

 11821140, 9.991

Q7 OOT image

 

 

888 890 892 894 896 898

980

981

982

983

984

985

986

987

988

989

0.5

1

1.5

2

2.5

x 10
8

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

N
E

 15260199, 21.42

 15260201, 19.051 15260210, 20.062
 15260229, 19.052

 15260237, 21.353

 15260247, 21.326

 15260248, 21.689

 11821140, 9.991

Q8 difference image.  Poor Quality

 

 

888 890 892 894 896

975

976

977

978

979

980

981

982

983

984

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x 10

4

 15260199, 21.42

 15260201, 19.051 15260210, 20.062
 15260229, 19.052

 15260237, 21.353

 15260247, 21.326

 15260248, 21.689

 11821140, 9.991

Q8 OOT image

 

 

888 890 892 894 896

975

976

977

978

979

980

981

982

983

984

0.5

1

1.5

2

2.5

x 10
8

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

N
E



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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KIC 011821140

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
011821140-01 OBS No 0.539959 131.974420 12.5 1.414 13.5 10.0 3.21 8262 1.32 157882.31
011821140-02 OBS No 0.505781 131.570825 72.4 0.696 12.7 30.7 3.21 8262 2.98 172265.67
011821140-03 OBS No 0.505781 131.740210 79.4 0.678 14.7 34.2 3.21 8262 3.02 172265.57
011821140-04 OBS No 0.505775 131.911369 50.3 0.964 18.5 27.5 3.21 8262 2.67 172268.01

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

011821140-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—CENT_SATURATED

011821140-02 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_SATURATED

011821140-03 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—SAME_NTL_PERIOD—CENT_SATURATED

011821140-04 OBS FP 0.00 1 0 0 0 LPP_DV—SAME_NTL_PERIOD—CENT_SATURATED

Notes: OBS = Observed. INJ = Injected. INV = Inverted. SCR = Scrambled.
N = Not Transit-Like. S = Stellar Eclipse. C = Centroid Offset. E = Ephemeris Match.
See http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html#proj_disp_col for comment definitions.

Ephemeris Match Information For 011821140-03

No Significant Match Found

http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col


DV One-Page Summary







DV Odd/Even



ALT Odd/Even



Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 011821140

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

8262+200
−372 3.738+0.420

−0.140 -0.080+0.250
−0.350 3.209+0.938

−1.524 2.053+0.329
−0.493 0.088+0.349

−0.036

+2%/-5% +11%/-4% +312%/-438% +29%/-47% +16%/-24% +399%/-41%

Source KIC0 KIC0 KIC0 DSEP

KIC = Kepler Input Catalog; PHO = Photometry; SPE = Spectroscopy; AST = Asteroseismology
TRA = Transits; DESP = Dartmouth Models; MULT = Multiple Models

Secondary Eclipse Parameters for KIC 011821140-03 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV -64±2 2.82+0.68
−0.67 7078+568

−803 7111+839
−723 1.101+0.727

−0.372

Alt. -73±4 2.85+0.75
−0.71 7021+648

−793 7424+825
−745 1.228+0.873

−0.421

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 011821140-03. Kepler magnitude: 9.99. Transit SNR 34.24
There are 4 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.77 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 1.667 ± 1.218 1.37 -1.615 ± 1.135 -0.416 ± 0.671
PRF-fit source offset from KIC position 1.957 ± 1.131 1.73 -1.773 ± 1.205 -0.828 ± 0.699

photometric centroid source offset 0.80 ± 0.15 5.37 -0.51 ± 0.16 -0.62 ± 0.14
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Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15, 000, 000 are from the UKIRT catalog.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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KIC 011821140

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
011821140-01 OBS No 0.539959 131.974420 12.5 1.414 13.5 10.0 3.21 8262 1.32 157882.31
011821140-02 OBS No 0.505781 131.570825 72.4 0.696 12.7 30.7 3.21 8262 2.98 172265.67
011821140-03 OBS No 0.505781 131.740210 79.4 0.678 14.7 34.2 3.21 8262 3.02 172265.57
011821140-04 OBS No 0.505775 131.911369 50.3 0.964 18.5 27.5 3.21 8262 2.67 172268.01

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

011821140-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—CENT_SATURATED

011821140-02 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_SATURATED

011821140-03 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—SAME_NTL_PERIOD—CENT_SATURATED

011821140-04 OBS FP 0.00 1 0 0 0 LPP_DV—SAME_NTL_PERIOD—CENT_SATURATED

Notes: OBS = Observed. INJ = Injected. INV = Inverted. SCR = Scrambled.
N = Not Transit-Like. S = Stellar Eclipse. C = Centroid Offset. E = Ephemeris Match.
See http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html#proj_disp_col for comment definitions.

Ephemeris Match Information For 011821140-04

No Significant Match Found

http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col


DV One-Page Summary







DV Odd/Even





ALT Odd/Even



Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test

Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 011821140

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

8262+200
−372 3.738+0.420

−0.140 -0.080+0.250
−0.350 3.209+0.938

−1.524 2.053+0.329
−0.493 0.088+0.349

−0.036

+2%/-5% +11%/-4% +312%/-438% +29%/-47% +16%/-24% +399%/-41%

Source KIC0 KIC0 KIC0 DSEP

KIC = Kepler Input Catalog; PHO = Photometry; SPE = Spectroscopy; AST = Asteroseismology
TRA = Transits; DESP = Dartmouth Models; MULT = Multiple Models

Secondary Eclipse Parameters for KIC 011821140-04 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV 0±1 2.52+0.55
−0.55 7057+589

−789 -5621+559
−437 0.002+0.026

−0.027

Alt. N/A N/A N/A N/A N/A

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 011821140-04. Kepler magnitude: 9.99. Transit SNR 27.51
There are 2 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.77 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.564 ± 1.160 0.49 0.482 ± 1.007 0.292 ± 0.736
PRF-fit source offset from KIC position 0.448 ± 1.283 0.35 0.442 ± 1.294 -0.075 ± 0.790

photometric centroid source offset 0.72 ± 0.19 3.80 -0.26 ± 0.22 -0.67 ± 0.18
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offset from photometric centroids

Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15, 000, 000 are from the UKIRT catalog.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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