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7035 Grand National Drive, Suite 100, Orlando, RI8B9
Phone: 407-248-9927 Fax: 407-248-2636
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Camera calibration [OpenCV)...

Camera Model | MHew type

~CAMERA INFORMATION

Camera Model |Niku:un D700
Camera Seralt: |2ns?592

Lens Madel: INikku:ur 20rmm
Lens Serialtt: |511?ae

Settings: I.-’-'-.perture 7. Exposure Time = 7 zec, Flash 7

“INTRINSIC PARAMETERS

d [ |E.4E-E dy [m]: |B.4E-E
M [pi]: |4255 My [pis]: |2a32

~INTERMAL CALIBRATION PARAMETERS

f [pix]: |24EI?'.I3248321 hE4 fir [pix]; |24D?.8495331 2661
Cx [pis]: |2'I 7144221529263 Cu [pis]: |1 413,98793386081
k1[1]: |-EI.D4EIESE?35IZI?BEIEB? k2[1]: |D.1422?2??4884?EE
k3[1]: |-D.5422395422341 42 k4 [1]: |EI.4EEIEBEE!23'I RIT3E
pl [1]: |IZI.IZIIZIEI1 926283314159 p2 [1]: |EI.EIEIE|4!E!BE1 41807159
[mpart... | Ok I Cancel | Help
8 (6, 7
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There is single camcalibs section in the project which may contain numerouse camcalib

nodes. RisCamM makes use of the Opencyv camera model. The camera model s described in detail

in the documentation of the "open Source Computer vision Library” maintained by Intel.
(see http:/ fopencvlibrary. sourceforge. net/
<l-— % and http://gpencv1ibrary.suurcefurge.net/cvReference#cv_Bd)

Internal parameters include the camera's dntrinsic matrix A:

| fx 0 cx |
A= | 0 Ffy cy |
| o o 1|

fx, fy are the focal Tengths by the axes x and vy
cx, <y are the coordinates of the principal point in pixels

MOTE: fx and fy in dimensions of meters are gained by multiplying with dx, dy

The "undistorted” pixel coordinates (u,v) are computed by
u

| w' | = A.RT.pws
w

u=u" Sw, and v = v' J w'

Lens distortion is modelled by at Teast two radial and two tangential coefficients,
ki, k2, k3, k4, pl, p2:

with x = (u - ox)/Fx, v = (v - cy) fy
the distorted pixel coordinates (ud, wd) are computed hy:

ud

U+ X k1% rAZ+k 2% r Ad4k 3%rAG+kdvrAB) + 2%Fxmxpedpl 4+ p2¥FxviriZz + 2%xA2)
wid

Vo Ty kLM AZ 4k 2¥r Ad k3R AG+kdHr AR + 2WTytatytpl + plR Tyt irAZ + 2%yAZ)

To calculate ra2 wyou must ewvaluate the "wversion" tag of the camera calibration as follows:

1) 1f "wersion” tag has walue "0" or is missing at all:
fcalibrations created with rRisCAM PRO wersions hefore 1.5.00

PAZ = xA2Z + yA2

2) If "wersion" tag has walue "1":
(gives better results for lenses with very short beam focus, e.g. 10mm)

r42 = arctan(sqri(xA2 + y42)0

In addition to the wariable camera parameters further fixed intrinsic camera constants
are defined:

nx — number of pixels x direction (i.e. image width),

ny - number of pixels y direction (i.e. image heigth),
dx - effectiwve X dimension of pixel (in mApixel), and
dy - effective ¥ dimension of pixel (in m/pixell.

tan_max_horz - maximum horizontal angle tangens of camera's field-of-view in CMCs
tan_min_horz - minimum horizontal angle tangens of camera's field-of-view in CmMmCs
tan_max_wvert - maximum wvertical angle tangens of camera's field-of-wiew in CMCs
tan_min_vert - minimum wvertcial angle tangens of camera's field-of-wiew in CMCs
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Camera Mounting Location & Orientation
with respect to Scanner Origin

a {l rection with respect to

watris Scanner Origin

COP:
0.832958709  -0.433023377  0.000000000°  0.000000000
0438033377 0.893955703 0000000000 0.000000000
0.000000000,  0.000000000  1.0000000000  0.000000000
0.000000000  0.000000000  0.0000000000  1.000000000

#* Position ScanPo

General] Tilt moun
MATRIX
|ROII; RS Picho O Yaw 128 ;%‘,
-0.591468997 0.806104428 -0.018975635 1370044805032
-0.8061 76655 -0.591649944 -0.005435487 -1310.74057 7615
-0.015608539 0.012082840 0.9353805170 151.842450871
0.000000000 0.000000000 0.000000000 1.000000000

Example of Camera Orientation and Position Informaton Courtesy Riegl USA, Inc.
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