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Item ADIS 16488

Function Accelerometer and Gyroscope

Communication port | Its own PIN design

Sample rate 100 Hertz
Voltage 10vV~30V
Dimension 47 x 46 x 14 mm3
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Item Value Accuracy
Principal distance ¢ (mm) 20.4967 0.001
Principal point offset in x-image coordinate xp (mm) 0.0467 0.000
Principal point offset in y-image coordinate yp (mm) 0.0242 0.000
3rd-order term of radial distortion correction K1 2.432e-04 2.262e-07
Sth-order term of radial distortion correction K2 -4.964e-07 1.101e-09
7th-order term of radial distortion correction K3 1.035e-10 1.694e-12
Coefficient of decentering distortion P1 -4.486e-06 2.796e-07
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Item Value Accuracy
Coefficient of decentering distortion P2 9.688e-06 2.002e-07
No significant differential scaling present B1 -5.735e-05 4.868e-10
No significant non-orthogonality present B2 -1.670e-04 4.868e-10
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~Measurement Accuracy Summary
Scale set? I‘."es

Estimated accuracy of 30 point coordinates (M3 1-sigma level)
b IW units, ar IW
) IW units, or W
Z Im units, or W
Cryerall Im units, or W

Estimated accuracy of image referencing ID.51 pixels (RIMS 1-sigma level)
Quality of self-calibration (if applied) Isee camera parameters dialog
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Bl 5-35 #r7¢ 5 B & GNSS/IMU 7 POS 4 7 #iLf* °%ﬁ“s’ ) iﬂ”i R
A ER bR EERHEFZE A A% ok 540

B 5-35 # & GNSS/IMU z_ { {7 #iLf*
%54 ARA LTRSS

F TR Value (m) fih & Value (deg)
X -0.6237 omega 1.34584366
y 0.0049 phi 0.51119237
z 0.2629 kappa -0.28419414
x STD 0.0714 omega STD 0.15690973
y STD 0.1317 phi STD 0.14208760
z STD 0.0858 kappa STD 0.14200759
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FZEFEA R REMESE AT LS > Aok 56 97T o

B 5-39 %= 4 AfEE P

Easting Northing Altitude Accuracy (m) Error (m) Projections Error (pix)

5212051.743000 2680053.815000 181.870000 0.005000 0.017760 22 0.677
212050.385000 2680051.848000 181.926000 0.005000 0.015743 23 0.774
212049.030000 2680049.852000 181.982000 0.005000 0.020859 22 0.743

B ros  212047.664000 2680047.879000 182.013000 0.005000 0.008318 23 0442
B ro6  212046.315000 2680045.914000 182.054000 0.005000 0.017857 25 0.695
B ro7  212044.951000 2680043.930000 182.049000 0.005000 0.012479 26 0452
212043.591000 2680041.962000 182.048000 0.005000 0.011241 26 0.639
212041.743000 2680039.333000 181.988000 0.005000 0.009532 28 0.737
212039.945000 2680036.697000 181.903000 0.005000 0.008383 30 0.672
212038.572000 2680034.725000 181.885000 0.005000 0.020363 29 0.852
212048.605000 2680060.012000 182.212000 0.005000 1] 0.000
212058.975000 2680041.995000 181.653000 0.005000 0.034891 41 0.752
212054.890000 2680040.597000 181.736000 0.005000 0.018049 44 1.067
212070.789000 2680029.314000 181.220000 0.005000 0.019931 57 0.877
212074.876000 2680030.757000 181.136000 0.005000 0.007612 57 0.887
212091.831000 2680025.989000 180.608000 0.005000 0.006037 38 0.645
212090.468000 2680024.045000 180.620000 0.005000 0.006763 40 0.635
212089.081000 2680022.081000 180.668000 0.005000 0.013422 42 0.605
212087.708000 2680020.127000 180.674000 0.005000 0.010886 42 0.609
212086.317000 2680018.182000 180.722000 0.005000 0.030391 41 0.544
212084.476000 2680015.539000 180.743000 0.005000 0.012012 43 0.603
212083.090000 2680013.593000 180.704000 0.005000 0.016396 45 0.631
212081.728000 2680011.622000 180.674000 0.005000 0.003971 42 0.610
212080.561000 2680009.989000 180.644000 0.005000 0.045126 44 1.946
212078.944000 2680007.711000 180.541000 0.005000 0.030869 44 0.893
212061.822000 2680024.041000 181.244000 0.005000 0.014050 65 1.149

0.019144 0.858

W

B 5-40 27 = 4f28 2%
=

# 5-6 phid /F TR F LSS

7w T K Value (m) Bih & Value (deg)
X 0.0599 omega -0.0813
y -0.0167 phi -0.9303
z -0.0228 kappa 0.5510

x STD 0.2440 omega STD 1.0834

y STD 0.3428 phi STD 0.9455

z STD 0.2595 kappa STD 1.1786
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E(= %)
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AVG

0.018
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# 5-8 POS B34

Error source Magnitude Impact on 8r{" (DG error)
GNSS/IMU 1-2m 1-2m
Positional error
GNSS/IMU 051 deg 3 - 6 m with 300 m flight height
Orientation error 6 - 12 m with 600 m flight height
Calibration error 3 - 6 m with 300 m flight height
SRP 0.5-1deg
m 6 - 12 m with 600 m flight height
Calibration error 0.5 - 1 m with 300 m flight height
5ab 0.05-0.1 m
1 - 2 m with 600 m flight height
Synchronization error e 3.6 - 7.2 cm with 120 km/hr flying speed
VoT 7.2 - 14.4 cm with 120 km/hr flying
speed
15 - 30 cm with 300 m flight height when
Synchronization error 1 -2 msec angular “’ equals 30 deg/sec
wo6T 30 - 60 cm with 600 m flight height when
angular “* equals 30 deg/sec
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E(2e) | N(>¢) | H(2%) | 3D(2 %)
AVG 0.149 0.723 -1.163 1.377
STD 5.819 7.034 8.908 12.755
RMS 5.910 7.109 9.997 13.616
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ER Tiled Model (8 levels)
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Canon 5D II + 20mm lens

CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: Canon EOS 5D Mark Il
Filename: C:MIOP\IOP_20mm_case1.aus
Calibration Date: 27/03/2014 13:35pm

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

VALUE STANDARD ERROR

Principal distance c= 20.4967mm 0.001mm
Principal point offset in x-image coordinate Xp = 0.0467mm 0.000mm
Principal point offset in y-image coordinate yp = 0.0242mm 0.000mm
3rd-order term of radial distortion correction K1 = 2.4318%-04 2.2619e-07
5th-order term of radial distortion correction K2 = -4.96373e-07 1.1009e-09
7th-order term of radial distortion correction K3 = 1.03515e-10 1.6940e-12
Coefficient of decentering distortion P1= -4.4857e-06 2.796e-07

Coefficient of decentering distortion P2= 0.6876e-06 2.002e-07

Differential scaling between x & y B1= -5.7349e-05 4.868e-10

Non-orthogonality between x & y axes B2= -1.6704e-04 4.868e-10

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 = K1er3 + K215 + K3erh7
x(corr) = x(meas) - Xp + X+dr/r + P1+(r*2 + 2x"2) + 2:P2exsy

y(corr) = y(meas) - yp + y+drir + P2+(r*2 + 2y"2) + 2:P1ex0y

Produced by Australis from Photometrix - http:/fwww.photometrix.com.au PAGE1 of 5
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GAUSSIAN RADIAL DISTORTION CORRECTION PROFILE (dr)

given for any radial distance r (mm) as:
dr = K113 + K2+r*5 + K3+r'7
correction dx = x«dr/r

correction dy = y«dr/r
VALUE STANDARD ERROR

= 20.497mm 0.0008mm
K1 = 2.4318%e-04 2.2619e-07

= -4.96373e-07 1.1009e-09
K3 = 1.03515e-10 1.6940e-12

r(mm) dr(microns)
0.00 0.0
2.00 1.9
4.00 156.1
6.00 48.7
8.00 108.5
10.00 194.6
12.00 300.4
14.00 411.3
16.00 503.4
18.00 543.7
20.00 489.6

For principal distance ¢, Gaussian radial distortion correction dr (microns) is

Produced by Australls from Photometrix - http:/fiwww.photometrix.com.au PAGE 2 of 5
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CAMERA CALIBRATION REPORT

KO = -2.99463e-02
K1 = 2.35906e-04
K2 = -4.81508e-07
K3= 1.00415e-10

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 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+r'3 + K215 + K3+r'7

cb = 19.8829mm

dr(microns)

0.0
-58.0
-105.2
-132.4
-134.4
-110.7
-67.9
-20.3
9.2
-11.6
-124.0

balanced' (dr = 0.0) about a radial distance of r = 15.1mm

Produced by Australls from Photometrix - http:/fiwww.photometrix.com.au PAGE 3 of 5
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT [dr shown in micrometres]

550um
S00um —
450um -
400um

350um
300um ——
250um
200um
150um —-
100um —-

S0um -
dr oum - : : : ! ! I
-50um  Omm 2mm 4mm Gmm amm 10mm  12mm  14mm  16mm  18mm  20mm

-100um
-150um —-
-200um —
=250um -
-300um ——
-350um
-400um —-

-450um - |
-500um
-550um

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

dum—-

Qum f f T 1 T T T
O 2mm 4mm Grm amm 10mm 12mm 14mm 16mm 18mm 20mm

Radial Distance (r)

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

Produced by Australis from Photometrix - http:/fiwww.photometrix.com.au PAGE 4 of 5
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

325um
300um
275um -
250um
225um
200um -
175um —-
150um —-
125um -
100um —-
T5um
S50um -
25um -

dr oum - : - ;

-25um @M 2mm 4mm Brmm Bmm 10mm 12mm mm
-50um -
-75um
-100um —-
-125um
-150um

-175um —-
-200um
-225um
=250um —+
-275um
-300um
=325um ——

Radial Distance (r)

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

Produced by Australis from Photometrix - http:/fwww.photometrix.com.au
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Sony a7R + 35 mm lens

CAMERA CALIBRATION REPORT

PROJECT DETAILS

Camera: SONY ILCE-7R

Filename: C:\IOP\SonyA7r_35mm.aus
Calibration Date: 06/07/2015 14:11pm

METRIC CALIBRATION PARAMETERS
Resolution = 7360 x 4912 pixels

Pixel width = 0.0049mm, Pixel height = 0.004Smm

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

STANDARD CORRECTION EQUATION

The corrected image coordinates x(corr) & y(corr) can be calculated from the

VALUE
c= 35.2207mm
Xp = -0.2400mm
yp = 0.0661mm

K1 = 1.84842e-007
K2 = -4.75660e-009
K3 = 1.63986e-012
P1= 27122e-006
P2 = -7.0060e-006
B1= 0.0000e+000
B2 = 0.0000e+000

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 = K1+r"3 + K2+r"5 + K317

x(corr) = x(meas) - xp + x=dr/r + P1+(r’2 + 2x"2) + 2:P2sx+y

y(corr) = y(meas) - yp + y+dr/r + P2+(r"2 + 2y"2) + 2+P1+xsy

Produced by Australis from Photometrix - hitp:/fwww.photometrix.com.au

STANDARD ERROR

0.001mm
0.001mm
0.001mm
1.9273e-007
9.2860e-010
1.3993e-012
2.611e-007
1.919e-007
6.264e-010
6.264e-010

PAGE 10f §




1tedes  EEEUCERTE LS

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+1"5 + K317
correction dx = x=dr/r
correction dy = y=drir
VALUE STANDARD ERROR

c= 35.221mm 0.0009mm

K1 = 1.84842e-007 1.9273e-007

K2 = -475660e-009  9.2860e-010

K3 = 1.63986e-012 1.3993e-012

r(mm) dr(microns)
0.00 0.0
2.00 0.0
4.00 0.0
6.00 0.0
8.00 0.1
10.00 03
12.00 08
14.00 -1.9
16.00 -3.8
18.00 69
20.00 -11.6

Produced by Australis from Photometrix - http://iwww.photometrix.com.au PAGE 2 of §
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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 = KOer + K1+r"3 + K2¢r"5 + K3er"7
cbh = 35.2273mm
KO = 1.85739e-004
K1 = 1.84876e-007
K2 = -4.75748e-009
K3 = 1.64016e-012

r(mm) dr(microns)

0.00 0.0

2.00 0.4

4.00 0.7

6.00 1

8.00 14

10.00 16

12.00 1.4

14.00 0.7

16.00 0.8

18.00 -36

20.00 7.9
Distortion profile is 'balanced’ (dr = 0.0) about a radial distance of r = 15.1mm
Produced by Australis from Photometrix - http://iwww.photometrix.com.au PAGE 3 of §
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CAMERA CALIBRATION REPORT

GAUSSIAN RADIAL DISTORTION PLOT  [dr shown in micrometres]

1 i 1 1 1 1 L I | i
dr oum ;| T 1 t 1 1 ; ; f
Omm 2mm 4mm &mm amm 10mm 4mm 16mm 18mm 20mm

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

P(r) 2um—+=

b 1 1 1 1 i L
Oum T T ] T T T T T T T

omm 2mm 4mm &mm amm 10mm 12mm 14mm 16mm  18mm  20mm
Radial Distance (r)

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

Produced by Australis from Photometrix - http://iwww.photometrix.com.au PAGE 4 of 5
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CAMERA CALIBRATION REPORT

BALANCED RADIAL DISTORTION PLOT [dr shown in micrometres]

1 1 1 1 1 T I 1
dr  oum f i f 1 1 1 1 ;i

Radial Distance (r)

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

Omm 2mm 4mm &mm amm 10mm 12mm 14mm m 18mm

20mm

Produced by Australis from Photometrix - http://iwww.photometrix.com.au PAGE S5 of 5
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