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- ~ Sony o7 #f & BE 21mm &LER

CAMERA CALIBRATION REPORT

PROJECT DETAILS
Camera: SONY ILCE-7

Filename: E:\work\« THvwi20180430_A7_21mm\20180430_A7_21mm.aus

Calibration Date: 30/04/2018 17:36pm

METRIC CALIBRATION PARAMETERS
Resolution = 6000 x 4000 pixels

Pixel width = 0.0060mm, Pixel height = 0.0060mm

VALUE STANDARD ERROR
Principal distance c=  21.5318mm 0.001mm
Principal point offset in x-image coordinate  xp= 0.2018mm <0.001mm
Principal point offset in y-image coordinate  yp=  0.0150mm <0.001mm

3rd-order term of radial distortion correction K1 = 1.43713e-004 2.0228e-007
5th-order term of radial distortion correction K2 = -2.64006e-007 1.0012e-009
7th-order term of radial distortion correction K3 = 1.06717e-010 1.6484e-012
Coefficient of decentering distortion P1= 1.4317e-006 2.596e-007
Coefficient of decentering distortion P2 = 1.9718e-005 2.047e-007
No significant differential scaling present B1= 0.0000e+000 4.623e-020
No significant non-orthogonality present B2 = 0.0000e+000 4.623e-020
9th-order term of radial distortion correction K4 = 0.00000e+000 4.6226e-036
11th-order term of radial distortion correction K5 = 0.00000e+000 4.6226e-040

STANDARD CORRECTION EQUATION

The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:

X = x(meas) - xp
y = y(meas) - yp

x and y are now with respect to the principal point,

M2 =x"2 +y"2

dr = K113 + K2+r*5 + K3r'7 + K4+r"9 + K5-r*11
X(corr) = x(meas) - Xp + X=dr/r + P1+(r"2 + 2x"2) + 2:P2-x-y
y(corr) = y(meas) - yp + ydr/r + P2+(r*2 + 2y*2) + 2:P1+x+y

Camen secaltration determined In 3 netace of 40 Imapes and 665 ponts, to an Image measurement 3CCuracy (RMS 1<igma) of 0.2 pets or 1.31um and F of 1.0,
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K1+r"3 + K215 + K3r'7 + K4+r*9 + K5-r*11
correction dx = x-dr/r
correction dy = y-dr/r
VALUE STANDARD ERROR

c= 21.532mm 0.0012mm

K1 = 1.43713e-004 2.0228e-007

K2 = -2.64006e-007 1.0012e-009

K3 = 1.06717e-010 1.6484e-012

K4 =-3.29587e-053 4.6226e-036

K5 =-1.25599¢e-058 4.6226e-040

r(mm) dr(microns)

0.00 0.0

2.00 1.1

4.00 89

6.00 29.0

8.00 65.2

10.00 1184

12.00 186.5

14.00 263.6

16.00 3405

18.00 404 6

20.00 4415
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)

For "balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KOer + K1+r"3 + K2+r"5 + K37 + K4-r*9 + K5-r*11

cb = 21.1032mm

KO = -1.99034e-002
K1 = 1.40852e-004
K2 = -2.58752e-007
K3 = 1.04593e-010
K4 = -3.23027e-053
K5 = -1.23099e-058

r(mm)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm
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0.0
-38.7
-70.9
-91.0
-954
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-56.1
-203
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT

[dr shown in micrometres]

450um -+
400um -1~
350um -+
300um -1
250um -~

1 | i | 1 1 I 1
dr Oum t t t

T T 1 I
10mm  12mm  14mm  16mm  18mm

DECENTRING DISTORTION PLOT

10um—

[P(r) shown in micrometres]

Sum—1=
Gum—1-
P(r)

4um—1-

2um—~

0 | 1 l ] 1 Il l

- T T T T T T T T
Omm 2mm 4mm 8mm 8mm 10mm 12mm 14mm 16mm
Radial Distance (r)

radial di d in the self-calibration.)
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

100um —

75um -

50um

25um -

dr Oum

-25um -

-50um -

-75um -

-100um —
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» Sony a7R II #f2 & §E 21mm 4LER

CAMERA CALIBRATION REPORT

PROJECT DETAILS
Camera: SONY ILCE-7TRM2

Filename: E:\work\« Hv'wA20180615_A7RIl_21mm(2)\20180615_A7RII_21mm(2).aus

Calibration Date: 15/06/2018 17:50pm

METRIC CALIBRATION PARAMETERS
Resolution = 7952 x 5304 pixels

Pixel width = 0.0045mm, Pixel height = 0.0045mm

VALUE STANDARD ERROR

Principal distance c=  214918mm 0.001mm
Principal point offset in x-image coordinate xp=  -0.0276mm <0.00Tmm
Principal point offset in y-image coordinate yp = 0.0515mm <0.001Tmm
3rd-order term of radial distortion correction ~ K1=1.40129e-04 2.3734e-07
5th-order term of radial distortion correction K2 = -2.75819e-07 1.4988e-09
7th-order term of radial distortion correction K3 = 1.16975e-10 2.9745e-12
Coefficient of decentering distortion P1= -2.8085e-06 3.413e-07
Coefficient of decentering distortion P2=1.4293e-05 2.506e-07
No significant differential scaling present B1= 0.0000e+00 5.332e-20
No significant non-orthogonality present B2 = 0.0000e+00 5.332e-20
9th-order term of radial distortion correction K4 = 0.00000e+00 5.3316e-36
11th-order term of radial distortion correction K5 = 0.00000e+00 5.3316e-40

STANDARD CORRECTION EQUATION
The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:
X = x(meas) - Xp
y =y(meas) - yp
x and y are now with respect to the principal point,
M2 =x"2 +y*2
dr = K13 + K215 + K3+r\7 + K4-r"9 + K5-r*11
x(corr) = x(meas) - Xp + X=dr/r + P1+(r*2 + 2x"2) + 2:P2+x-y
y(cOIT) = y(meas) - yp + y-dr/r + P2+(r"2 + 2y*2) + 2:P1xsy

Camen sercaltration determined In 3 networx of 40 Images and 611 ponts, to an Image measurement accuracy (RMS 1ipma) of 0.2Spreis or 1.12um and F of 10,
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For pn'ncipal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K1+r*3 + K2-r"5 + K37 + K4+r"9 + K5-r*11
correction dx = x-dr/r
correction dy = y-drlr
VALUE STANDARD ERROR
c= 21.492mm 0.0011mm
K1= 1.40129-04 2.3734e-07
K2 = -2.75819e-07 1.4988e-09
K3 = 1.16975e-10 2.9745e-12
K4 = -2.70954e-53 5.3316e-36
K5 = -1.10154e-58 5.3316e-40
r(mm) dr(microns)
0.00 0.0
2.00 1.1
4.00 8.7
6.00 28.2
8.00 63.0
10.00 113.7
12.00 177.7
14.00 2485
16.00 316.2
18.00 367.7
20.00 388.1
Produced by Australis from Photometrix - http://iwww.photometrix.com.au PAGE 20of §
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)
For 'balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KOer + K1+r3 + K215 + K317 + K419 + K5-r*11

cb = 21.0911Tmm

KO = -1.86438e-02

K1= 1.37517e-04

K2 = -2.70677e-07

K3 = 1.14794e-10

K4 = -2.65902e-53

K5 = -1.08100e-58

r(mm) dr(microns)
0.00 0.0
2.00 -36.2
4.00 -66.0
6.00 -84.2
8.00 874
10.00 -748
12.00 493
14.00 171
16.00 12.0
18.00 252
20.00 8.0

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT  [dr shown in micrometres]

400um -1~ |
350um -+
300um -~
250um 1=
200um —-
150um -

100um -

-350um -

-400um —+

DECENTRING DISTORTION PLOT [P(r) shown in micrometres]

Bum-1- |

P(r) 4um—

2um—1=

SEENERERSREaE,

0 J 4 13 1 18 I 1
I 1 1 1 T 1 T T T T

Omm 2mm 4mm 6mm 8mm 10mm 12mm 14mm 16mm 18mm  20mm
Radial Distance (r)

(fpresent, - — — — - di the i radial di ed in the self. ion.)
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres)
i
|
1
75um -+ |
|
1
I
50um -+ :
I
|
I
25um —= %
| BB
I
I
o o R e AT
2mm  4mm  6mm  8mm  10mm  12mm 14 16mm 1ear+n 20mim
|
I
-25um -+ |
|
I
I
-50um -+ |
I
I
1
-75um -+ :
1
]
1
Radial Distance (r)
(i present, — — — — - indicates the maximum radial distance encountered in the self-calibration.)
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~ Sony 05100 # fe & §E 16mm 45 Ef

CAMERA CALIBRATION REPORT

PROJECT DETAILS
Camera: SONY ILCE-5100

Filename: ...ork\« THv'w\20180514_A5100_16mm(1417040015)\20180514_A5100_16mm.a

Calibration Date: 14/05/2018 16:50pm

METRIC CALIBRATION PARAMETERS
Resolution = 6000 x 4000 pixels

Pixel width = 0.0039mm, Pixel height = 0.0039mm

Principal distance

Principal point offset in x-image coordinate
Principal point offset in y-image coordinate
3rd-order term of radial distortion correction
5th-order term of radial distortion correction
7th-order term of radial distortion correction
Coefficient of decentering distortion
Coefficient of decentering distortion

No significant differential scaling present
No significant non-orthogonality present
9th-order term of radial distortion correction
11th-order term of radial distortion correction

STANDARD CORRECTION EQUATION

VALUE STANDARD ERROR
c=  15.7442mm 0.001mm
xp=  -0.1806mm <0.001mm
yp = 0.2248mm < 0.001mm
K1 = 2.51764e-004 9.9794e-007
K2 = -1.27500e-006 1.4051e-008
K3 =-1.21515e-009 6.1683e-011
P1= 1.3006e-005 8.329e-007
P2 = -2.0853e-004 6.230e-007
B1= 0.0000e+000 7.827e-020
B2 = 0.0000e+000 7.827e-020
K4 = 0.00000e+000 7.8275e-036
K5 = 0.00000e+000 7.8275e-040

The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:

X = x(meas) - xp
y =y(meas) - yp

x and y are now with respect to the principal point,

M2 =x"2 +y"2

dr = K1+r*3 + K2+r"5 + K37 + K4+r"9 + K5-r*11
X(corr) = x(meas) - Xp + X+dr/r + P1+(r*2 + 2x"2) + 2:P2+x-y
y(corr) = y(meas) - yp + y=dr/r + P2+(r*2 + 2y*2) + 2:P 11Xy

Camen sefcaltration determined In 3 netace of 40 Images and 574 poirts, to an Image measurement Sccuracy (RMS 1-ipma) of 0.37 pixeis or 143 um and f of 1.1,
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K1+r*3 + K2+15 + K3+r'7 + K4+r*9 + K5-r*11
correction dx = x-dr/r
correction dy = y-dr/r
VALUE STANDARD ERROR

c= 15.744mm 0.0012mm

K1= 251764e-004  9.9794e-007

K2 =-1.27500e-006  1.4051e-008

K3 =-1.21515e-009  6.1683e-011

K4 =-1.07027e-054  7.8275e-036

K5 =-1.48130e-060  7.8275e-040

r(mm) dr(microns)

0.00 0.0

1.00 03

2.00 20

3.00 6.5

4.00 14.8

5.00 274

6.00 441

7.00 63.9

8.00 846

9.00 1024

10.00 1121

11.00 106.1

12.00 742

13.00 35

14.00 -123.0
Produced by Australis from Photometrix - http://www.photometrix.com.au PAGE 2of 5
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)
For ’balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KOer + K1+r"3 + K215 + K317 + K4-r*9 + K5-r*11

ch = 15.5676mm

KO = -1.12156e-002

K1 = 2.48940e-004

K2 = -1.26070e-006

K3 =-1.20153e-009

K4 = -1.05826e-054

K5 = -1.46469e-060

r(mm) dr(microns)
0.00 0.0
1.00 -11.0
2.00 -20.5
3.00 272
4.00 -30.2
5.00 -29.0
6.00 -23.7
7.00 -15.3
8.00 6.1
9.00 03
10.00 -1.3
11.00 -185
12.00 612
13.00 -1424
14.00 -278.6

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 9.8mm
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT  [dr shown in micrometres]
100um -+
50um -
dr Oum 4
Omm 14mm
50um -+
-100um -+
DECENTRING DISTORTION PLOT [P(r) shown in micrometres]
i
1H;
I
P(r) I
I
I
I
I
f } } } T ! }
2mm 4mm B6mm &mm 10mm 12mm 14mm
Radial Distance (r)
(f present, — — — — - di the i radial di in the self. ion.)
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

300um
275um
250um
225um
200um
175um
150um
125um
100um
75um
50um
25um
dr oum ; } } '

-25um im 4mm &mm 10mm
-50um
-75um
-100um
-125um
-150um
-175um
-200um
-225um
-250um
-275um
-300um

B
(NN NN NN NSRS NR R RN

Radial Distance (r)

(if present, — — — — - indicates the maximum radial distance encountered in the self-calibration.)
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2 ~ Canon 5DSR # fiz & §E 20 mm 4t 2

CAMERA CALIBRATION REPORT

PROJECT DETAILS
Camera: Canon EOS 5DS R
Filename: ...ork\« THv'wA20170606_5DSR_20mm_ChiFe\20170606_5DSR_20mm_Chifei.afis
Calibration Date: 06/06/2017 18:28pm

METRIC CALIBRATION PARAMETERS
Resolution = 8688 x 5792 pixels
Pixel width = 0.004 1mm, Pixel height = 0.0041mm

VALUE STANDARD ERROR

Principal distance c=  20.4835mm 0.002mm
Principal point offset in x-image coordinate xp=  -0.0279mm <0.001mm
Principal point offset in y-image coordinate yp = 0.0821mm < 0.001mm
3rd-order term of radial distortion correction K1 = 2.04503e-04 2.6006e-07
5th-order term of radial distortion correction K2 = -3.92462e-07 1.5583e-09
7th-order term of radial distortion correction K3 = 7.45716e-11 2.9291e-12
Coefficient of decentering distortion P1= 1.7260e-06 4.353e-07
Coefficient of decentering distortion P2= 25184e-05 3.118e-07
No significant differential scaling present B1= 0.0000e+00 8.036e-20
No significant non-orthogonality present B2 = 0.0000e+00 8.036e-20
gth-order term of radial distortion correction K4 = 0.00000e+00 8.0362e-36
11th-order term of radial distortion correction K5 = 0.00000e+00 8.0362e-40

STANDARD CORRECTION EQUATION
The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:
X = x(meas) - xp
y =y(meas) - yp
x and y are now with respect to the principal point,
2 =x"2 +y*2
dr = K13 + K215 + K317 + K4+r"9 + K5-r*11
x(corr) = x(meas) - Xp + X=dr/r + P1+(r*2 + 2x"2) + 2:P2-x-y
y(corr) = y(meas) - yp + y=dr/r + P2+(r"2 + 2y"2) + 2:P1X-y

Camen sercaltration determined In 3 netacex of 40 images and 610 points, to an Image measurement 3ccuUracy (RMS 1-2ipma) of 0.38 pireiz or 1.57 um, and f of 1.0.
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K1+r*3 + K215 + K3+r"7 + K49 + K5-r*11
correction dx = x-dr/r
correction dy = y-dr/r
VALUE STANDARD ERROR
c= 20.484mm 0.0015mm
K1 = 2.04503e-04 2.6006e-07
K2 = -3.92462e-07 1.5583e-09
K3 = 7.45716e-11 2.9291e-12
K4 = -9.48435e-53 8.0362e-36
K5 = -3.67449e-58 8.0362e-40
r(mm) dr(microns)
0.00 0.0
2.00 1.6
4.00 12.7
6.00 411
8.00 92.0
10.00 166.0
12.00 2584
14.00 3579
16.00 4461
18.00 496.7
20.00 4756
Produced by Australis from Photometrix - http://iwww.photometrix.com.au PAGE 2 of §
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)
For "balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KOer + K1+r"3 + K215 + K3+r"7 + K4+r"9 + K5-r*11

chb = 19.9429mm

KO = -2.63936e-02

K1= 1.99105e-04

K2 = -3.82103e-07

K3 = 7.26034e-11

K4 = -9.23402e-53

K5 = -3.57750e-58

r(mm) dr(microns)
0.00 0.0
2.00 -51.2
4.00 -93.2
6.00 -118.3
8.00 -1216
10.00 -102.3
12.00 -65.1
14.00 -21.0
16.00 12.1
18.00 8.5
20.00 648

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT

500um —
450um —

[dr shown in micrometres]

-350um —

DECENTRING DISTORTION PLOT

12um
10unn}
Sum—
P(r) Sum—
4um—
2um—
0

10mm

12mm

14mm

[P(r) shown in micrometres]

T

1

Omm
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

225um =
200um —+
175um =
150um -+
125um —+
100um -1~
75%um -1
S50um -+
25um —+

i 1 1 1 1 1 AT
dr Oum t t

-50um -+
-75um -1
-100um -+
-125um —+—
-150um -~
-175um -~
-200um -~

-225um —
Radial Distance (r)

(f present, — — — — - indicates the maximum radial distance ed in the self-cal jon.)
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7 ~ Canon 5DSR #fe & §E 50 mm 43 ¢

CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: Canon EOS 5DS R

Filename: E:\work\« THvwA20170705_5DSR_50mm\20170705_5DSR_50mm.aus
Calibration Date: 05/07/2017 11:54am

METRIC CALIBRATION PARAMETERS
Resolution = 8688 x 5792 pixels
Pixel width = 0.0041mm, Pixel height = 0.0041Tmm

VALUE STANDARD ERROR

Principal distance c=  51.7517mm 0.002mm
Principal point offset in x-image coordinate xp=  -0.0964mm 0.002mm
Principal point offset in y-image coordinate yp=  -0.0290mm 0.002mm
3rd-order term of radial distortion correction K1 = 5.24065e-05 2.0875e-07
5th-order term of radial distortion correction K2 = -7.24037e-09 9.6944e-10
7th-order term of radial distortion correction K3 = -7.22665e-12 1.4232e-12
Coefficient of decentering distortion P1= -1.5319e-06 1.667e-07
Coefficient of decentering distortion P2= 3.9227e-06 1.403e-07
No significant differential scaling present B1= 0.0000e+00 6.663e-20
No significant non-orthogonality present B2= 0.0000e+00 6.663e-20
9th-order term of radial distortion correction K4 = 0.00000e+00 6.6633e-36
11th-order term of radial distortion correction K5 = 0.00000e+00 6.6633e-40

STANDARD CORRECTION EQUATION
The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:
X = X(meas) - xp
y = y(meas) - yp
x and y are now with respect to the principal point,
"2 =x"2 +y*2
dr = K113 + K215 + K3r'7 + K4+r"9 + K5-r*11
x(corr) = x(meas) - Xp + x=dr/r + P1+(r"2 + 2x"2) + 2:P2+x-y
y(corr) = y(meas) - yp + y=drir + P2+(r*2 + 2y*2) + 2:P1+xsy

Camen sefcalration determined In 3 netacex of 40 Imapes and 713 points, to an Image measurement 3CCUracy (RMS 1-2ipgma) of 0.31 pireiz or 130 um, and F of 1.0.
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)
For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:
dr = K1+r*3 + K2-r"5 + K37 + K4-r*9 + K5-r*11
correction dx = x-dr/r
correction dy = y-drlr
VALUE STANDARD ERROR
c= 51.752mm 0.0021mm
K1 = 5.24065e-05 2.0875e-07
K2 = -7.24037e-09 9.6944e-10
K3 = -7.22665e-12 1.4232e-12
K4 = 1.10459e-52 6.6633e-36
K5 = 4.10772e-58 6.6633e-40
r(mm) dr(microns)
0.00 0.0
2.00 04
4.00 33
6.00 1.3
8.00 26.6
10.00 516
12.00 88.5
14.00 1391
16.00 2051
18.00 287.5
20.00 386.8
Produced by Australis from Photometrix - http://www.photometrix.com.au PAGE 20of 5§
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)

For 'balanced’ principal distance cb, radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = KOor + K1+r3 + K215 + K3+r"7 + K4+r*9 + K5-r*11

cb = 51.1639mm

KO = -1.13567e-02
K1= 5.18114e-05
K2 = -7.15814e-09
K3 = -7.14458e-12
K4 = 1.09204e-52
K5= 4.06107e-58

r(mm)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm

Produced by A lis from Ph ix - http://iwww.photometrix.com.au PAGE 3of §

dr(microns)

0.0
223
421
-57.0
-64.6

-62.5
-48.8
214

211

79.8

155.3
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT  [dr shown in micrometres]

500um —+
450um
400um —+
350um —+
300um —+
250um —+
200um -~

100um -+

dr Oum 1 1 | 1 1 | | |
T T T T T T | T T 1
Omm 2mm 4mm B8mm 8mm 10mm  12mm  14mm  16mm  18mm  20mm

450um —+
-500um -~

DECENTRING DISTORTION PLOT [P(r) shown in micrometres]

2um——

P(r)

0 J 1 1 1 1 1 I
1 1 1 1 T 1 1 T 1 1

Omm 2mm 4mm B8mm 8mm 10mm 12mm 14mm 16mm 18mm  20mm
Radial Distance (r)

(if present, — — — — - di the i radial di encountered in the self-calibration.)
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]
250um -1~
225um —+—
200um -1~
175um 1=
150um -
125um —=
100um —=

75um -1+

25um -+
1 1 1 1 1 1 1
dr oum 1 T T 1 1 1 T
-25um
-50um —+

7S5um -1
-100um —+
-125um +
-150um —+
-175um —+
-200um -
-225um —+
-250um -

Radial Distance (r)

(if present, — — — — - di the i radial di ed in the self-calibration.)
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=~ Canon 5D Mark II #5 2 & §F 20 mm 4% 2

CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: Canon EOS 5D Mark Il
Filename: .. \work\[}v'w\20170522_5D2_20mm_ChiFei\20170522_5D2_20mm_ChiFei.aus
Calibration Date: 22/05/2017 14:30pm

METRIC CALIBRATION PARAMETERS
Resolution = 5616 x 3744 pixels
Pixel width = 0.0064mm, Pixel height = 0.0064mm

VALUE STANDARD ERROR

Principal distance Cc= 20.4712mm 0.001mm
Principal point offset in x-image coordinate Xp = -0.0956mm < 0.001mm
Principal point offset in y-image coordinate yp = 0.0970mm < 0.001mm
3rd-order term of radial distortion correction K1 = 2.06954e-04 2.5187e-07
5th-order term of radial distortion correction K2 = -4.17659e-07 1.4515e-09
7th-order term of radial distortion correction K3 = 1.39656e-10 2.7261e-12
Coefficient of decentering distortion P1= -47735e-07 2.948e-07
Coefficient of decentering distortion P2= 2.3533e-05 2.207e-07
No significant differential scaling present B1 = 0.0000e+00 5.722e-20
No significant non-orthogonality present B2= 0.0000e+00 5.722e-20
9th-order term of radial distortion correction K4 = 0.00000e+00 5.7218e-36
11th-order term of radial distortion correction K5 = 0.00000e+00 5.7218e-40

STANDARD CORRECTION EQUATION
The corrected image coordinates x(corr) & y(corr) can be calculated from the
measured coordinates x(meas) & y(meas) by using the formulas:
X = x(meas) - xp
y = y(meas) - yp
x and y are now with respect to the principal point,
rA2 =x"2 +y"2
dr = K1+r*3 + K2r'5 + K3+r'7 + K4+rA9 + K5-r*11
x(corr) = x(meas) - Xp + xedr/r + P1+(rA2 + 2x*2) + 2P 2exey
y(corr) = y(meas) - yp + y+dr/r + P2+(rA2 + 2yA2) + 2¢P1exey

Camera self-calibration determined in a network of 45 images and 691 points, to an image measurement accuracy (RMS 1-sigma) of 0.27 pixels er 1.75 um, and qf of 1.0
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)

For principal distance ¢, Gaussian radial distortion correction dr (microns) is
given for any radial distance r (mm) as:

dr = K1+r3 + K215 + K3r*7 + K4+rAQ + K5-r*11

correction dx = x«dr/r
correction dy = y«dr/r

VALUE STANDARD ERROR
c= 20.471mm 0.0015mm
K1 = 2.06954e-04 2.5187e-07
K2 = -4.17659e-07 1.4515e-09
K3 = 1.39656e-10 2.7261e-12
K4 = -3.43329e-53 5.7218e-36
K5 = -1.69099e-58 5.7218e-40

r(mm) dr(microns)
0.00 0.0
2.00 1.6
4.00 12.8
6.00 41.5
8.00 92.6
10.00 166.6
12.00 258.7
14.00 358.0
16.00 447.2
18.00 503.3
20.00 497.9

Produced by Australis from Photometrix - http://mwww.photometrix.com.au
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given for any radial

cb = 19.9305m
KO = -2.64130e-02
K1 = 2.01488e-04
K2 = -4.06627e-07
K3 = 1.35967e-10
K4 = -3.34261e-53
K5 = -1.64633e-58

r{mmy)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

Distortion profile is’

Produced by Australis from

BALANCED RADIAL DISTORTION CORRECTION PROFILE(dr)
For ’balanced’ principal distance cb, radial distortion correction dr (microns) is

distance r (mm) as:

dr = KQer + K1+r*3 + K2+r"S5 + K3+r'7 + K4er"9 + KSer*11

m

dr(microns)

0.0
-51.2
-93.2

-118.1
-121.2
-101.9
-65.1
-21.3
12.8
145
-43.5

balanced’ (dr = 0.0) about a radial distance of r = 15.1mm
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT

550um -
500um
450um
400um —
350um
300um
250um
200um
150um —
100um
S50um
dr oum

[dr shown in micrometres]

-50um 9
-100um —
-150um
-200um
-250um -
-300um —
-350um —
-400um

-450um
-500um
-550um —

DECENTRING DISTORTION PLOT

12um

10urm

dum—|
P(r) sum-{
4um

2um—y

T T T

6mm 8mm 10mm 12mm 14mm 18mm 18mm 20mm

[P(r) shown in micrometres]

Oum

omm

(If present, —

Produced by Australis from Photometrix - http://mwww.photometrix.com.au
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- indicates the maximum radial distance encountered in the self-calibration.)

4mm

12mm  14mm  16mm  18mm  20mm

Radial Distance (r)

6mm 8mm 10mm
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

150um
125um
100um ——
75um
S0um -

25um

dr oum : 1 1 /_\ I

T T T
0Om 2mm 4mm Bmm 8mm 10mm 12mm 14 18mm 1Smm\, 20mm

-25um
-50um ‘
=75um -
-100um -~

-125um |- 4

-150um ——

Radial Distance (r)

(f present, — — — — - indicates the maximum radial distance encountered in the self-calibration.)
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