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ABSTRACT
Measurement of sizes of geometrical structure can have small units based on the metric system. Profilometry was an

important aspect of research study (National Measurement Institute 2022). Inaccurate data collection can impact the

results. These processes can change from vernier-caliper and micrometer to microscopy. The former was regarded as

quantitative methods and the other qualitative for data collection. The research showed the external factors

contributing to inaccuracy can be reduced using qualitative methods.
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INTRODUCTION
The quantitative data collection methods such as vernier caliper
and micrometer rely on random sampling of precise positions
and then averaging the measurements [1-4]. These can be
summarized, compared together. Quantitative methods were
concerned with testing hypothesis derived from theory to
estimate the size of samples [5]. This was not feasible for research
to collect data on participant and situational characteristics [6].

Profilometry was a quantitative technique with computer
assistance. This method involved processing data and storing for
carrying out many interpolated measurements [7]. These can be
used to improve the quality and produce a hypothesis of design
evaluation the [8,9].

Open ended

Qualitative have less structured protocols to change the data,
collect and refine measurements [10].

Highly interactive

These were highly interactive and required responses for many
times to check the reliability of the results.

Interpolation

This used interpolation to increase the reliability of the results
on multiple data and to check the authenticity of the results
used [11].

Regardless of the kinds of data involved it can take considerably
lengthier time. The researcher recorded the data accurately,
systematically. A microscope was used as the technique for
recorded the data accurately, systematically. A microscope was
used as the technique for preserving the complexity of the fine
structures. The specimen was prepared using nitinol to expose
the surface for performances of the microscope.

The microscope had low emittances because radiation could not
be used to measure structural detail much smaller than its own
wavelength. The resolution of the microscope was set by
wavelength of UV Spectrum. This was between 0.4 to 0.7 μ
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Figure 1: Beam of UV spectrum from the microscope.
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 (Figure 1).
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Figure 2: Interaction of beam phase with the sample.

Resolution
The resolution depended on both the wavelength of the
microscope and numerical aperture of the lenses system. Under
the optimal conditions UV (wavelength=0.4 μm) and numerical
aperture 1.4 has a resolution of lower than 0.2 μ

Image processing

The images produced were in binary form these can be readily
digitized and transferred to a computer and processed in various
ways to extract latent information. Image processing
compensates for various factors affecting the microscope and
resolution. The processing enhances irregularities in the system.
Certain areas were removed by subtracting and image of empty
region of the field.

Computer assistance
This makes it possible to display even smaller samples such as
microtubules. These have diameters of 0.025 μm less than a
tenth of wavelength of UV spectrum. The image sections were
taken at different depths stored on a computer. The confocal
microscope achieved similar deconvolution by manipulating the
measured image. The micrographs were intact from the
profilometry measurements. The conventional unprocessed
image was not clear. The microscope resolved the structural of
numerous complex three dimensional samples. The image

The detectors were used to record the images from the 
microscopes to produce two dimensional micrographs. The large 
depth of field of the microscope all the parts of the three 
dimensional specimen were in focus. The resulting image was a 
projection of structure along the viewing direction.

The computer assistance redeveloped in a chosen orientation by 
combining a set of views of many molecules of the field of view. 
These were used to make a three dimensions and taking an 
average. The data in the far field was removed to give a clear 
view of the molecular structure.

CONCLUSION
Profilometry was used for observing the structure of samples. 
These were studied in a conventional microscope. The samples 
could be seed with phase-contrast, differential-interference-
contrast, near and far field of views. The confocal microscope 
provided sections used to construct three dimensional images. 
The higher resolution was attained by confocal microscope. 
Computational methods, multiple images and views in different 
directions were combined to produce detailed redevelopments 
of macroatoms and atomic complexes through the profilometry 
technique.

Ubai IS

The microscope was a compound microscope. The beam was 
focused on the specimen by lenses in the condenser. When the 
beam comes into contact with the specimen it caused diffraction 
effects. The interaction with the sample changes the phase 
relationships of the waves  (Figure 2).

The resolution depends according to equation 1 the width of 
the cone, condenser and objective lens [1].

Resolution=0.6λ/nsinθ

ϴ – Half the angular width of the beam (maximum width was 
180 ̊)

n – Refractive index of medium separating the specimen from 
the objective and condenser lenses

λ – Wavelength of the beam
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Figure 4: Microscope image used for sample before 
processing.

Figure 3: Resolution of the microscope as a profilometric 
technique.

m in theory  
(Figure 3).

processing reconstructed the confocal microscope images 
(Figure 4).



REFERENCES
1. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walter P.

Looking at the structure of cells in the microscope. Molecular biology
of the cell. 4th Edition. Garland Science. 2002.

2. Resistivity and Temperature Coefficient at 20 C. Table of Resistivity.
2022.

3. Quantitative and qualitative data collection methods. Data Collection
Methods.2022.

4. Scientific modelling. Wikipedia. 2022.

5. Kuwamura S, Yamaguchi I. Wavelength scanning profilometry for
real-time surface shape measurement. Appl Opt. 1997;36(19):
4473-4482.

6. Satty A, Mwambi H. Selection and pattern mixture models for
modelling longitudinal data with dropout: An application study.
SORT. 2013;37(2):131-152.

7. Dimitrov DM, Rumrill PD. Pretest-posttest designs and
measurement of change. Comparative Study. 2003;20(2):159-165.

8. Michon PG. Measurements, units of measurement, weights and
measures. Final Answers. 2021.

9. Andersen TG, Bollerslev T, Diebold FX. Parametric and
nonparametric volatility measurement. Handbook of Financial
Econometrics: Tools and Techniques. 2002;1:67-137.

10. Eldabi T, Irani Z, Paul RJ, Love PE. Quantitative and qualitative
decision-making methods in simulation modelling. Management
Decision. 2002;40(1):64-73.

11. Mitra K, Zaslavsky A, Ahlund C. (2014). Q ̊E modelling
measurement and prediction: A Review. arXiv. 2014;19(13):49.

Ubai IS

Int J Adv Technol, Vol.13 Iss.2 No:1000173 3

https://www.ncbi.nlm.nih.gov/books/NBK26880/
http://hyperphysics.phy-astr.gsu.edu/hbase/Tables/rstiv.html
https://people.uwec.edu/piercech/researchmethods/data%20collection%20methods/data%20collection%20methods.htm
https://people.uwec.edu/piercech/researchmethods/data%20collection%20methods/data%20collection%20methods.htm
https://en.wikipedia.org/wiki/Scientific_modelling
https://opg.optica.org/ao/abstract.cfm?uri=ao-36-19-4473
https://opg.optica.org/ao/abstract.cfm?uri=ao-36-19-4473
https://www.idescat.cat/sort/sort372/37.2.2.satty-mwambi.pdf
https://www.idescat.cat/sort/sort372/37.2.2.satty-mwambi.pdf
https://cehd.gmu.edu/assets/docs/faculty_publications/dimitrov/file5.pdf
https://cehd.gmu.edu/assets/docs/faculty_publications/dimitrov/file5.pdf
http://www.numericana.com/answer/units.htm
http://www.numericana.com/answer/units.htm
http://public.econ.duke.edu/~boller/Published_Papers/abd_hand_10.pdf
http://public.econ.duke.edu/~boller/Published_Papers/abd_hand_10.pdf
https://www.emerald.com/insight/content/doi/10.1108/00251740210413370/full/html
https://www.emerald.com/insight/content/doi/10.1108/00251740210413370/full/html
https://arxiv.org/abs/1410.6952
https://arxiv.org/abs/1410.6952

	Contents
	Profilometry Modelling as a Measurement Method of Geometries
	ABSTRACT
	INTRODUCTION
	Open ended
	Highly interactive
	Interpolation
	Resolution
	Image processing
	Computer assistance

	CONCLUSION
	REFERENCES




