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2-5 %3 E A UAS

= ~ % B # UAS A POS (LEA-6T + ADIS16405)

AEGAH (%)% EA UAS A2 43%3t 8 5 A POS (4o B 2-6)°
YR GPS sk E%E®mz IMU 245%Mmk o £ GPS B4
EHd kA B4E Sk ARk U-BLOX LEA-6T 4 48( ko [B] 2-7);
IMU # 28 R i£4% ADIS16405 (4w 2-8) mEEIERBED 1B
¥Er -Fgi REASUMABREZAHR NG RAA UASHER -
sy A GPS #4878 % 3£ #M 3R Time mark 224%3h 4 © T 204k38 3058y
GPS B 1 » #4448 B 91 POS BRI E S Ay L& -
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ADIS16405 LEA-6T GPSHEB&H
PR &R +350 deg/sec GPS L1 C/A Code
Receiver type 50_Channels
PesEsEiE 25.2 deg/
Updata rate 5Hz
ImEEEEARER t18g Accaracy Posilion 2.5m CEP
SBAS 2.0m CEP
EEEE 0.2 mg N, Cold starts : 29s
Hol start : ls
2-7 ADIS16405 2-8 LEA-6T

%~ BBRASB

EHRNRITRE L Hida%f AR LRG58 R X584
FEPweE s BRias (DSLR) - Canon 5D Mark I (40 f 2-9) 5 #
BLAR A2 20mm ~ 24mm sk, S0mm K IE4ESA It LB R RS 0 3
ta IR A4 & 2-6 ©

2-9 Canon 5D Mark 11 43 48 #%

% 2-6 Canon 5D Mark 11 #4148 # 344 &

yamwy |AAERA0KEE
2 B 18(24mm*36mm)CMOS R B 5

48R EIE | 20mm ~ 24mm 2% 50mm £ 5 & & 4558
EF A E | 32GB ~ 64GB

BA5# X | IPEG/RAW

WHEEE | &5 5616 x 3744 pixels

BHRE |BH39% (k&)

MePIiR B | SBT3 1/8000 #5 » 424 SN2 A% 25 e Y
ISO &6 E | ISO 50 ~ 25,600

MR RS —ERE B BRI AR EARTRE
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¥ A 32 A3k st 2 Canon SDSR 2 h tg# A48 4% & Sony « 7 B A48
o BA KRR LR RN EZAEEE R BARBERARKE L AE
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Canon 5DSR #fu a4 (4o 2-10) - sb2kia&dEA 5060 845
1% %42 R 18 CMOS ®1% R JES ~ # DIGIC6 {2 R % > & 61 %
SDEEABHHERES > AEGBGEIRAMNEEE  BELH
MVCS RA&EEEIEH A 4 > #6548 F 12 930 57, - Canon SDSR 7 34
iR %3 8688 x 5792 2 AR KRB A% » HAad3 i Mo % 2-
7T o
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Canon 5D Mark I1 3% /2 70% > #£48 ) GSD B9 Hie#.EZ T > TR A
Canon #8#/k 5 & K40 B - A FeREo T & 2-8 -
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# 2-7 Canon SDSR #4431 48 #% 3345 &
wipmag |7 AEF 00 EEH
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2wk 5% | 128GBCF 2l ¥
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HEPIiR B | SBT3 1/8000 £ o F2 4 43R A% 45 M2 PY
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& 2-9 Ak F T R
A8 M 4 5% 1
A8 A% A 5% Sony a7 Canon 5D Mark II Canon 5D Mark II
R 6000 x 4000 pixels 5616 x 3744 pixels 5616 x 3744 pixels
1% 7T A 0.0060 mm 0.0064 mm 0.0064 mm
ki mEE Ba mEE Ba mEE
E¥EC 21.4456 mm | <0.001 mm | 51.7675 mm | 0.00l mm | 20.4712mm | 0.001 mm
1% £ 8 xp 0.1632mm | <0.001 mm | -0.1529mm <0.001 -0.0956 mm <0.001
mm mm
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mm mm
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CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: SONY ILCE-7

Filename: E:\work\20170419_A711_21mm\20170419_A7lI_21mm.aus
Calibration Date: 19/04/2017 17:55pm

METRIC CALIBRATION PARAMETERS
Resolution = 6000 x 4000 pixels
Pixel width = 0.0060mm, Pixel height = 0.0060mm

VALUE STANDARD ERROR

Principal distance c= 21.4456mm < 0.001mm
Principal point offset in x-image coordinate Xp = 0.1632mm < 0.001mm
Principal point offset in y-image coordinate yp = 0.0333mm < 0.001mm
3rd-order term of radial distortion correction K1 = 1.44547e-04 2.3130e-07
Sth-order term of radial distortion correction K2 = -2.69382e-07 1.3296e-09
7th-order term of radial distortion correction K3 = 1.23414e-10 2.4191e-12
Coefficient of decentering distortion P1= 2.1500e-06 3.036e-07
Coefficient of decentering distortion P2= 1.8317e-05 2.154e-07
No significant differential scaling present B1 = 0.0000e+00 4.817e-20
No significant non-orthogonality present B2 = 0.0000e+00 4.817e-20
9th-order term of radial distortion correction =~ K4 = 0.00000e+00 4.8166e-36
11th-order term of radial distortion correction K5 = 0.00000e+00 4.8166e-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 + yr2
dr = K113 + K2+rA5 + K317 + K4er*9Q + K511
x(corr) = x(meas) - xp + xsdr/r + P1+(rA2 + 2x2) + 2¢P2exy
y(corr) = y(meas) - yp + ysdr/r + P2+(r’2 + 2y"2) + 2¢P1ex+y

Camera self-calibration determined in a network of 40 images and 648 points, to an image measurement accuracy (RMS T-sigma) of 0.23 pixels or 1.35 um, and gf of 1.0

Produced by Australis from Photometrix - http:/f/www.photometrix.com.au PAGE1 of 5

REMARBERNABIRAT | B3RE Mk



@ M106 FEMMETZBEBEERER ) TIFARS

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 = K113 + K2+r*5 + K3+r'7 + K4er*9 + K5-r*11
correction dx = xedr/r
correction dy = yedr/r
VALUE STANDARD ERROR

c= 21.446mm 0.0009mm

K1 = 1.44547e-04 2.3130e-07

K2 = -2.69382e-07 1.3296e-09

K3 = 1.23414e-10 2.4191e-12

K4 = -419854e-53 4.8166e-36

K5 = -1.79980e-58 4.8166e-40

r(mm) dr(microns)

0.00 0.0

2.00 1.1

4.00 9.0

6.00 29.2

8.00 65.4

10.00 118.8

12.00 187.2

14.00 264.8

16.00 342.7

18.00 409.5

20.00 452.3
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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 = KOsr + K1+rA3 + K2erA5 + K327 + K4orh9 + K512 11

chb = 21.0166mm

KO = -2.0007%e-02
K1 = 1.41655e-04
K2 = -2.63992e-07
K3 = 1.20945e-10
K4 = -4.11454e-53
K5 = -1.76379e-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

dr(microns)

0.0
-38.9
-71.2
-91.5
-95.9

-83.6
-56.7
-20.6

157

41.2

431

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]

500um -
450um
400um
350um
300um
250um |
200um —-
150um -
100um
50um
dr oum i i 1 I I I 1 1 1 H

-50um Opom 2mm 4mm 6mm amm 10mm 12mm 14mm 16mm 18mm f20mm

-100um —=
-150um —- !
-200um -~
-250um
-300um -
-350um

-400um —-

|
-450um — |
|
-500um —+ 1

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

&um—|- CCEEr =
6um

F 4um

i I Il l Il | |

|

1
Omm 2mm 4mm 6mm 8mm 10mm  12mm 14mm 16mm 18mm  20mm
Radial Distance (r)

(If present, - — — — - indicates the maximum radial distance encountered 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 I 1 1 I i I 1
0f 2mm 4mm 6mm 8mm 10mm  12mm 14

-25um |-
I
|
|

-50um |
I
|
|

-r5um

-100um —- |
Radial Distance (r)

(if present, — — — — - indicates the maximum radial distance encountered in the self-calibration.)
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— ~ Canon 5D Mark II #-#g £ 36 50 mm 4538

CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: Canon EOS 5D Mark [l

Filename: E:\work\2170426_5D2_50mm_NLSC\20170426_5D2_50mm_NLSC.aus
Calibration Date: 26/04/2017 18:28pm

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

VALUE STANDARD ERROR

Principal distance c= 51.7675mm 0.001mm
Principal point offset in x-image coordinate Xp = -0.1529mm 0.001mm
Principal point offset in y-image coordinate yp = -0.0887mm 0.001mm
3rd-order term of radial distortion correction K1 = 4.91100e-05 1.3526e-07
Sth-order term of radial distortion correction K2 = 8.29828e-09 6.4448e-10
7th-order term of radial distortion correction K3 = -2.49432e-11 9.5999e-13
Coefficient of decentering distortion P1= 3.5852e-07 1.331e-07
Coefficient of decentering distortion P2 = -6.5008e-06 1.056e-07
No significant differential scaling present B1 = 0.0000e+00 4.660e-20
No significant non-orthogonality present B2= 0.0000e+00 4.660e-20
9th-order term of radial distortion correction =~ K4 = 0.00000e+00 4.6603e-36
11th-order term of radial distortion correction K5 = 0.00000e+00 4.6603e-40

STANDARD CORRECTION EQUATION
The corrected image coordinates x(corr) & y(corr) can he 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,
r2 =xA2 + yA2
dr = K113 + K2+r*5 + K3+r"7 + K4+r'9 + K5-r*11
x(corr) = x(meas) - xp + x+dr/r + P1+(r’2 + 2x"2) + 2¢P2ex+y
y(corr) = y(meas) - yp + yedr/r + P2e(r*2 + 2y*2) + 2¢P1exey

Camera self-calibration determined in a network of 40 images and 838 peints, to an image measurement accuracy (RMS 1-sigma) of 0.22 pixels or 143 um, and qf of 1.0
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CAMERA CALIBRATION REPORT

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

VALUE
c= 51.768mm
K1 = 4.91100e-05
= B8.29828e-09

K3 = -2.49432e-11
K4 = -3.28683e-53
K5 = -6.23712e-59

r(mm)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

Produced by Australis from Photometrix - http://www.photometrix.com.au

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 = K1er*3 + K2er*5 + K3+r7 + K4er29 + KSer11

STANDARD ERROR
0.0011mm
1.3526e-07
6.4448e-10
9.5999e-13
4.6603e-36
4.6603e-40

dr(microns)

0.0
0.4
32
10.7
254
49.7
86.0
136.6
203.2
286.8
387.5
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CAMERA CALIBRATION REPORT

KO = -1.12063e-02
K1 = 4.85597e-05
K2 = 8.20529e-09
K3 = -2.46637e-11
K4 = -3.25000e-53
K5 = -6.16722e-59

r(mm)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

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 = KQsr + K143 + K215 + K3r"7 + K4orQ + KSert 11

cb = 51.1874mm

dr(microns)

0.0
-22.0
-41.7
-56.7
-64.6

-62.9
-49.4
-21.8
216
81.9
159.0

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]

500um - |
450um ot

400um -
350um -
300um —-
250um —-
200um ~|-
150um —-
100um

50um -

I

I

I

I

I

I

I

I

|

I

I

|

dr oum ‘ ] - f ] } o
_50um Omm 2mm 4mm Bmm 8mm 10mm 12mm 14mm 16mm 18mm 20mm:
-100um —- :
-150um I
-200um —— :
-250um [
-300um :
-350um |- :
-400um - |
-450um - :
-500um |- :

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

2um—-

=

|

|
P(r) |

I

I

I

Oum t ; - L } -

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

(If present, — — — — - indicates the maximum radial distance encountered in the self-calibration.)
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

250um

225um -

200um
175um
150um
125um
100um
75um
50um
25um
dr oum
-25um
-50um
-75um
-100um
-125um
-150um
-175um
-200um
-225um
-250um

(If present,

T 1 T
4mm 6rmm 8mm 10mm 12mm m 16mm 18mm

Radial Distance (r)

indicates the maximum radial distance encountered in the self-calibration.)
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i

~ Canon 5D Mark II # %z £ 26 20 mm 4%, 38

CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: Canon EOS 5D Mark Il
Filename: ...\werk\«IIfv'w\20170522_5D2_20mm_ChiFei\20170522_5D2_20mm_ChiFei.ays
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 c= 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= -4.7735e-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,
M2 =x"2 + yh2
dr = K113 + K2+r’5 + K3erA7 + K4er*9 + K5-r211
x(corr) = x(meas) - Xp + xsdr/r + P1+(r*2 + 2x"2) + 2¢P2ex+y
y(corr) = y(meas) - yp + yedr/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 or 1 75 um, and gfof 10
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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 = K113 + K2+r*5 + K3+r'7 + K4er*9 + K5-r*11
correction dx = xedr/r
correction dy = yedr/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
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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 = KOsr + K1+rA3 + K2erA5 + K327 + K4orh9 + K512 11

chb = 19.9305mm

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(mm)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

dr(microns)

0.0
-51.2
-93.2
-118.1
-121.2
-101.9
-65.1
-21.3
12.8
145
-43.5

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

550um —
500um

450um —
400um —-
350um
300um
250um |-
200um —
150um
100um
50um -

[dr shown in micrometres]

dr oum T | T }
-50um  9om 10mm
-100um ——
-150um -

2mm 4mm 6rmm 8mm 12mm 14mm 16mm

-200um
-250um -
-300um ——
-350um ——
-400um

-450um -
-500um |-
-550um —+

DECENTRING DISTORTION PLOT

12um;
10umi-
Sum——
P(r) sum—

4um

L

T T
18mm  20mm

[P(r) shown in micrometres]

L 1

2mm 4mm 6rmm 8mm 10mm  12mm  14mm 16mm

Radial Distance (r)

(If present, - — — — - indicates the maximum radial distance encountered in the self-calibration.)
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BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

150um -
125um —-
100um -
75um l
50um

25um -

ar o | st e

- T 1 1 T T
0} 14 \

2mm 4mm 6rmm 8mm 10mm  12mm 16mm 18mm Y, 20mm

-25um i
-50um
-foum
-100um -
-125um -

-150um —

Radial Distance (r)

(if present, — — — — - indicates the maximum radial distance encountered in the self-calibration.)
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CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: Canon EOS SDS R
Filename: ...ork\«v'w\20170522_5DSR_50mm_ChiFei\20170522_5DSR_50mm_ChiFei.g
Calibration Date: 22/05/2017 12:03pm

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

VALUE STANDARD ERROR
Principal distance c= 51.6791mm 0.002mm
Principal point offset in x-image coordinate Xp = -0.0885mm 0.001mm
Principal point offset in y-image coordinate yp = -0.0206mm 0.001mm
3rd-order term of radial distortion correction =~ K1 = 5.32588e-005 1.4455e-007
Sth-order term of radial distortion correction K2 =-9.55796e-009 6.7292e-010
7th-order term of radial distortion correction K3 = -8.44076e-012 9.8103e-013
Coefficient of decentering distortion P1= -2.5323e-006 1.251e-007
Coefficient of decentering distortion P2 = 29905e-006 9.730e-008
No significant differential scaling present B1 = 0.0000e+000 5.902e-020
No significant non-orthogonality present B2 = 0.0000e+000 5.902e-020

9th-order term of radial distortion correction K4 = 0.00000e+000 5.9020e-036
11th-order term of radial distortion correction K5 = 0.00000e+000 5.9020e-040

STANDARD CORRECTION EQUATION
The corrected image coordinates x(corr) & y(corr) can he 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,
r2 =xA2 + yA2
dr = K113 + K2+r*5 + K3+r"7 + K4+r'9 + K5-r*11
x(corr) = x(meas) - xp + x+dr/r + P1+(r’2 + 2x"2) + 2¢P2ex+y
y(corr) = y(meas) - yp + yedr/r + P2e(r*2 + 2y*2) + 2¢P1exey

Camera self-calibration determined in a network of 40 images and 808 peints, to an image measurement accuracy (RMS 1-sigma) of 0.28 pixels or 1 16 um, and qf of 1.0
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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 + K2erA5 + K3r"7 + K4er"9 + KSert11
correction dx = x«dr/r
correction dy = y«dr/r
VALUE STANDARD ERROR

c= 51.679mm 0.0021mm

K1 = 5.32588e-005 1.4455e-007

K2 =-9.55796e-009  6.7292e-010

K3 =-8.44076e-012  9.8103e-013

K4 = 554574e-053  5.9020e-036

K5 = 1.76465e-058  5.9020e-040

r(mm) dr(microns)

0.00 0.0

2.00 0.4

4.00 3.4

6.00 11.4

8.00 26.9

10.00 522

12.00 89.4

14.00 1401

16.00 205.9

18.00 287.4

20.00 384.7
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KO =-1.14148e-002
K1 = 5.26508e-005
K2 = -9.44886e-009
K3 =-8.34441e-012
K4 = 5.48244e-053
K5 = 1.74451e-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

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 = KQsr + K143 + K215 + K3r"7 + K4orQ + KSert 11

cb = 51.0892mm

dr(microns)

0.0
-22.4
-42.3
-57.2
-64.7
-62.5
-48.6
-21.3
20.9
78.6
152.0

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm
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GAUSSIAN RADIAL DISTORTION PLOT [dr shown in micrometres]

500um —
450um -
400um —-
350um
300um
250um ——
200um
150um —-
100um -

S50um -

dr oum ‘ : : ‘ 1 : : : : !

s0um Opm 2mm 4mm 6mm 8mm 10mm  12mm  14mm 16mm 18mm  20mm
-100um —=
-150um —-
-200um -
-250um -
-300um
-350um
-400um
-450um ——
-500um -

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

2um

P(r)

oum : ‘ : T 1 1 1 1 T

Oomm 2mm 4mm 6mm Smm 10mm  12mm  14mm 16mm 18mm  20mm
Radial Distance (r)

(If present, — — — — - indicates the maximum radial distance encountered in the self-calibration.)
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BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

225um |-
200um
175um -
150um
125um
100um —
75um
S50um

25um

dr oum 1 T 1 i i i i I

4mm

6mm 8mm 10mm 12mm m 16mm 18mm

-25um
-50um
-75um
-100um
-125um ——
-150um —-
-175um -
-200um -

-225um ——

Radial Distance (r)

(If present,

indicates the maximum radial distance encountered in the self-calibration.)
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% ~ Canon 5D Mark II # %z £ 26 20 mm 45,38

CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: Canon EOS 5DS R
Filename: ...ork\«[Ifv'w\20170606_5DSR_20mm_ChiFei\20170606_5DSR_20mm_Chifei.apis
Calibration Date: 06/06/2017 18:28pm

METRIC CALIBRATION PARAMETERS
Resolution = 8688 x 5792 pixels
Pixel width = 0.0041mm, 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= 2.5184e-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
9th-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,
M2 =x"2 + yh2
dr = K113 + K2+r’5 + K3erA7 + K4er*9 + K5-r211
x(corr) = x(meas) - Xp + xsdr/r + P1+(r*2 + 2x"2) + 2¢P2ex+y
y(corr) = y(meas) - yp + yedr/r + P2+(rA2 + 2yA2) + 2¢P1exey

Camera self-calibration determined in a network of 40 images and 610 points, to an image measurement accuracy (RMS 1-sigma) of 0.38 pixels or 1. 57 um, and gf 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 = K113 + K2+r*5 + K3+r'7 + K4er*9 + K5-r*11
correction dx = xedr/r
correction dy = yedr/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 41.1

8.00 92.0

10.00 166.0

12.00 258.4

14.00 357.9

16.00 4461

18.00 496.7

20.00 475.6
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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 = KOsr + K1+rA3 + K2erA5 + K327 + K4orh9 + K512 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)

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00

dr(microns)

0.0
-51.2
-93.2
-118.3
-121.6
-102.3

-65.1
-21.0
121
8.5
-64.8

Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm
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148

CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT

[dr shown in micrometres]

500um -
450um |-
400um —-
350um -
300um |-
250um -
200um |-
150um
100um -
50um B

dr oum T T T 1 i i i i
_50um opm 2mm

-100um

4mm 6mm 8mm 10mm 12mm 14mm 16mm 18mm

-150um
-200um —
-250um |~
-300um
-350um —+
-400um —+
-450um -
-500um

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

12um-
10urnj-
Sum—
P(") gum—-
4um—-

2um-—

I il | | |

|
|
|
i
|
|
|
|
|
|
|
I
|
|
|
: 20mm
|
I
|
|
I
|
I
|
|
|
|
|
|
|
I

|
|
|
|
|
|
i

Oum T T T T T T T
Omm 2mm 4mm smm 8mm 10mm  12mm  14mm 16mm 18mm

Radial Distance (r)

(If present, - — — — - indicates the maximum radial distance encountered in the self-calibration.)
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

225um
200um -
175um
150um
125um

100um

75um |

50um

25um -

dr oum

I I ] | /_\

-25um 9
-50um
-75um
-100um —
-125um
-150um
-175um —
-200um |

-225um |

(If present,

|
T T T T T T T
6mm 8mm 10mm  12mm  1sHm 16mm 1 Bm}* 20mm

\

Radial Distance (r)

indicates the maximum radial distance encountered in the self-calibration.)
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