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Motivations of the work (1)

Two reduce from 4 to 2 the number of cameras used in the
system shown here
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The system is composed by four
laser slits, oriented with respect to
4 the pipe to capture a semi-profile 3
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Motivations of the work (2)
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Semi-p‘rofile
acquired by LS2

The optical layout is shown here
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Motivations of the work (3)

V Suitable alignment of the semi-profiles into a common reference

system has been accomplish. The profiles are elaborated in this
reference.

V Eccentricity is calculates as the distance between the centres CE and
Cl of the two circumferences fitted from the measured profiles

Fitting Interno

CE_*CI

Fitting Esterno
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Pros\cons of the system

pros:
The eccentricity parameter can be Cons:
evaluated even in the presence of non Four cameras required.
finished surfaces at the pipe ends.
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1. To develop a laser slit with two laser line
projectors asymmetrically placed with
respect to the camera

2. Asingle laser slit captures two profiles

3. Using two laser slits four semi-profiles
can be acquired.
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Obiettivo (2)

1. To develop a laser slit with two laser line
projectors symmetrically placed with
respect to the camera

2. A single laser slit captures two profiles

3. Using a single laser slits it is possible to
measure the internal diameter og the

pipe. N
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Measurement principle

MOptical active triangulation
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Calibration of the optical head

V Camera model: Pinhole model

V Camera calibration: estimate of rotation
matrix R of translation vector T, of focal

length f and of principal point coordinates
lo Jo,

o F1Xm T T2Ym t T3Zy, + Ly
lg = Su ) f

31 Xm + 132V + 1332, + L,

+ 1,

1 Xm +122Vm t 123Zy + 8,

=5 . +
Js v ! 31 Xm T 132Vim T 1332y T 1, Jo

V Projector calibration: estimation of
coefficients a, b and c of the laser plane

Z=ax+by+c

Mote: unknowns are in red
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How the measurement is performed after
the calibration

AThree equation, three unknowns

I"I. — g 1%m + F12 Ym + F132m + t.\: Iy
T ) - T 'D'
: * P31 Xm T 32 Vin T 33y, T tz
3 i = frilx;'n T 12 Vm T 1232y + 1y, L
s — Yp T . . 0
31X, T 132V, T+ 1332, T 1z

\ / =ax+by+c

MNote: unknowns are in red
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(= The virtual instrument devoped for calibration

V Interfaccia utente della procedura di misura.
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