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INTRO:

Reliable surface measurement in applied sciences, including food technology is quickly
becoming crucial to quality assurance and presentation. Food surface complexities of texture
and surface topography have posed to be problematic for most measurement solutions
therefore requiring the need for reliable non-contact technique. With the rise in the use of
Nanotechnology instrumentation the 3D Non-Contact Profilometer proves its validity and
speed to accurately measure food surfaces in an effort to understand and improve food
processing and quality. Understanding food surface characteristics may also prove to be vital
to identifying unsafe bacteria due to their roughness levels on food surfaces. The 3D non-
contact technique is not only crucial to the study of food surface characterization but also for
full online or inline quality control inspection.

IMPORTANCE OF SURFACE METROLOGY INSPECTION FOR QUALITY CONTROL

As noted above, food surface characterization has become of high interest with the rise of
Nanotechnology instrumentation. Specifically, the 3D non-contact technique provides
superior accuracy and speed at nano-micro range. The diverse and challenging surfaces found
with food highlight the 3D non-contact techniques superior capability and broad use.

MEASUREMENT OBJECTIVE

In this application, the Nanovea ST400 is used to obtain challenging measurement of bread
surface roughness. The surface of bread presents a challenging application due to its porous
surface, which creates steep angles and low reflectivity. For this reason many instrument
techniques are incapable of providing broad and reliable measurements of food surfaces.
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PROFILOMETRY MEASUREMENTS

Principle

The axial chromatism technique uses a white light source, where light passes through an
objective lens with a high degree of chromatic aberration. The refractive index of the
objective lens will vary in relation to the wavelength of the light. In effect, each separate
wavelength of the incident white light will re-focus at a different distance from the lens
(different height). When the measured sample is within the range of possible heights, a single
monochromatic point will be focalized to form the image. Due to the confocal configuration
of the system, only the focused wavelength will pass through the spatial filter with high
efficiency, thus causing all other wavelengths to be out of focus.

White Light Axial Chromatism Technique

The spectral analysis is done using a diffraction grating. This technique deviates each
wavelength at a different position, intercepting a line of CCD, which in turn indicates the
position of the maximum intensity and allows direct correspondence to the Z height
position.

If the sample is composed of several transparent or semitransparent thin layers, each
interface between adjacent layers will reflect the light of a different wavelength, and the
spectrum of detected lights will be composed of a series of spectral peaks. The chromatic
aberration technique allows all interfaces to be detected and their positions to be measured
simultaneously.
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Probe Specifications

Measurement Range 12mm
Z Resolution (nm) 280
Z Accuracy (nm) 900
Lateral Resolution (um) 8

Measurement Parameters

Bread
Probe 12mm
Acquisition rate 30 Hz
Averaging 1
Measured surface | 25mm x 25mm
Step size 10pum x 10pm
Scanning Mode Constant speed

Procedures
> 3D surface generated
> Profile extracted

Length =25 mm Pt=1.9916 mm Scale =3 mm
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Results for Bread Sample
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Height Parameter Definition
Mean surface roughness.
Sa Arithmetical Mean Height l I IZ(X }']ldXdy
Sa=A-A
Standard deviation of the height distribution, or RMS surface roughness.
| -
Sq Root Mean Square Height Il JJ zz{x y]dxdy
Sq= \'A A
Computes the standard deviation for the amplitudes of the surface (RMS).
Sp Maximum Peak Height Height between the highest peak and the mean plane.
Sv Maximum Pit Height Depth between the mean plane and the deepest valley.
Sz Maximum Height Height between the highest peak and the deepest valley.

Skewness of the height distribution.
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Skewness qualifies the symmetry of the height distribution. A negative Ssk
indicates that the surface is composed of mainly one plateau and deep and fine
valleys. In this case, the distribution is sloping to the top. A positive Ssk indicates a
surface with a lot of peaks on a plane. Therefore, the distribution is sloping to the
bottom. Due to the large exponent used, this parameter is very sensitive to the
sampling and noise of the measurement.
Kurtosis of the height distribution.

1

1.7 ..
Sku Kurtosis Sku:SQ"‘ LEJJAE {X.}"}dl"dy

Kurtosis qualifies the flatness of the height distribution. Due to the large exponent
used, this parameter is very sensitive to the sampling and noise of the
measurement.

Ssk Skewness

CONCLUSION:

The results show the unique and superior capability of the Nanovea ST400 to measure an
extreme porous and non-reflective food surface. This particular application, bread, presents a
very difficult and even impossible surface to measure for other instruments. While bread
surface was of interest here, food surfaces are almost always unique and challenging
topography measurements. The 3D non-contact technique proves to be of great value for its
research and quality control capabilities. And because of its broad surface measurement
capability, the Nanovea ST400 insures an unmatched value and results over competing
alternatives.
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